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PREFACE

This study forms part of the O.E.C.D. policy research
programme in the field of information and as such is intended
to contribute to the formulation of government policy in O.E.C.D.
Member countries. It has also been undertaken in the context
of the new trends in the O.E.C.D. science and information pro-
grammes. These programmes are increasingly concerned with the
relationships between science, economic growth and social pro-
gress and with policies which seek to ensure that science, in-
cluding the social sciences, makes an effective contribution to
the fulfilment of the economic and social goals.

The conclusions of the report have been noted by the
Committee forScientific and Technological Policy which
re-ommended its publication.
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INTRODUCTION

The report of this study is based on a personal inter-
pretation of several hundred papers, reports, programmes of
studies, course outlines and other material, on that of dis-
cussions with one hundred, or so, professors and practitioners
in France, the Federal Republic of Germany, the Netherlands,
Sweden, the United Kingdom and the United States, with officials
in the O.E.C.D. and other organisations, and with colleagues in
the Postgraduate School of Librarianship and Information Science
in the University of Sheffield.

In sifting this wealth of material much has had to be
left out if the reader was not to be submerged by detail and
by discussions of the very many specific problems and "special
cases" arising in programme design; also many of the details
of the individual programmes studied have had/to be omitted
unless they were considered to be of general interest and
value. Thus this report is not intended as either a scholarly
dissertation, or a comprehensive state-of-the-art study, but
one containing sufficient background, detail, comment and
specific recommendations to serve its purpose as a policy
planning document.

Terminology

In this report we attempted to be consistent in the use
of terms, but, as often is the case, absolute consistency is
not likely to have been achieved. However, we do hope that the
meaning of the terms used will, in all cases, be clear from the
context.

We use the expression "information specialist" in pre-
ference to the narrower, and often misunderstood, expressions
of "information scientist", "documentaliste" or "Dokumentar ",
or the new term "informatik", as used by the Institute of
Information Scientists in the United Kingdom, the American
Society for Information Science in the United States, the
Association Francaise des Documentalistes et des Bibliothecaires
Specialises in France, the Verein Deutscher Dokumentare in
Germany, and VINITI in the U.S.S.R., respectively. In our
view, the expression "information specialist" includes all these
and others and is, moreover, independent of the category of
work which may range from system operation to. background re-
search. The field of the information specialist may be described
operationally as that represented by, and in, such publications
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as The Annual Review of Information Science and Technology,
the Referativnyi zhurnal: informatLca, and the Library and
Information cience Abstracts, 7747Fer with areas in some
neighbouring fields such as in human communication, psychology,
and linguistics. In our view, large areas of modern librarian-
ship and areas in data processing are included in the field of
the information specialist.

By "information science" we understand the scientific
foundations """o7117e=nOT work and study of the information
specialist, and if some areas of this science are also claimed
by others, then the position is no different from that in, say,
chemistry, where substantial parts can also be claimed by the
physicists; and if the existence of an information science is
denied, then the position is no different from that taken by
some in relation to medical or engineering science.

In view of the different interpretations given to the
term "information" we attempted, not very successfully, to
avoid its use, as far as possible, and in its place usually
used the term "data" as in "data base" so as to retain the
generality required for encompassing all the different types,
representations and sources.

Finally, we use the term "programme" for the scheme
(plan) of studies comprising the selected topics to achieve
the particular objective in mind; the term "course" for a pre-
scribed series of lectures and other studies of a limited
number of topics (and usually taught by one teacher over a short
period of time); and the term "topic" as a discrete subject of
discourse. The term "curriculum", used by OECD, was taken to be
a synonym of "programme".

/



Chapter 2

INFORMATION SPECIALISTS FOR THE 19701s

In attempting to visualise the kinds of information
specialists required in the next ten years or so, we first
have to have some picture of the changes likely to occur in the
demands made on the information systems and of the consequential
cnanges in the functions and structure of the systems. We
further have to take into account the probable consequences of
technological changes on these and on the techniaues likely to
be used.

Demands

It is not expected that dramatic and sudden changes will
occur in the demands made on information systems in the next
ten years. Rather, it is assumed that changes will continue,
as in the past, by the cumulation of apparently small changes,
which, however, will occur at an increased rate and, because
of the structure of the information systems network, are
likely to be of more than local interest.

The pressures resulting from a growing awareness of
the need for a broad systems approach to planning at all levels,
together with the increasing realisation that consideration of
techno-economic processes alone is not a sufficient basis for
planning, leaving out, as it does, the social component - all
these will result in strengthening the demand for change in
the information systems serving planners. The principal pressures
will be for the provision of more accessible, faster, more
comprehensive, and more standardized statistical information
systems co-ordinated on interdisciplinary and international
bases. The systems will be required to operate S.D.I'. (selec-
tive dissemination of information) services, carry out retro-
spective searches, and, if necessary, process the data stored
(e.g. carry out statistical tests, compute correlations, and
carry out various other analyses). The need for complex techno-
economic-social analyses will further require a linking of
some of the existing systems in science, technology, and the
social sciences, with the statistical systems.

Specialised data banks will increasingly be introduced
in a wide range of institutions and in support of a wide
variety of aims, ranging from research and development to
production and marketing and other "service" functions,
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Examples of such systems include those already operational in
various institutions serving in support of pharmaceutical re-
search, preventive medicine, ionospheric and weather fore-
casting, banking; insurance, crime prevention and detection,
and mail order store control, to mention just a few of a wide
variety. Such systems will increasingly be used not only to
provide information, but directly to use the information to
control the performance of various operations in laboratories,
offices, factories, and transport, particularly in areas of
employment where the man/machine cost ratio is high and in-
creasing, and the reliability ratio is low and decreasing.

A notable factor in the social and economic development
in most, if not all, countries in the world is that of the
continuing rapid growth in education, both quantitatively and
qualitatively. In every age group, between the ages of three
and the mid-thirties, or higher, an increasing proportion is
engaged in full- or part-time study. In almost every country
the duration of compulsory school education has increased ard
is continuing to increase, as is the length of voluntary post-
school education. The major consequences of this cont'zual
increase both in the numbers and the level of educational
attainment are the increased ressures on existin libraries,
particularly the pub is libraries, and on the ibrary and
information facilities, if any, in the educational establish-
ments. A secondary consequence is the growing quantitative and
qualitative demand for information services in connection with
the individuals' further employment. In the education sector
one may expect that developments will occur at the interface
between various information systems and programmed learning
systems, particularly if linked by the use of associative and
other programmes.

The failure of all attempts, so far, to achieve agree-
ment on the use of a single language for scientific communication
(not to mention communication in other areas) on a world-wide
scale is of considerable importance for the development of
:?..1fotion systems. Although, dejure, the United Nations

accords equal status to dnnese, English, French,
a:1d Spanish as the official languages, other languages

aze of maj.pr practical international importance, so that the
fc.;to list of important languages is not confined to these

five. The "language barrier" is already considerable and will
grow even more in importance and complexity, and we may there-
fore confidently expect a further rise in the demand for
translations. We do not expect that this demand will be met
by means of machine translation, except in the highly specialised
cases of translating between strictly formalised languages. We
expect that the demand will increase most rapidly not in the
"pure" science but in applied science and technology. We also
expect a steep rise in the demand for translating in the social



sciences and in :;onnection with the techno-economic-social
planning mentioned earlier. The demands, which at present are
largely comentrated on translating from and to a few major
European languages, including English, French, German and
Russian, will, within the period considered, extend increasingly
to Japanese. We also expect Chinese, Spanish and Portuguese
to increase in importance with the growing technological
development of China and the Latin American countries.

Functions

The functions of information systems will increase in
their variety at all levels from local to world-wide systems,
and also in their comprehensiveness. There will be a shift in
the primary functions of existing systems resulting from the
fuller co-operation and co-ordination of effort of the various
systems. At all levels these changes will require more effort
to be devoted to the development and maintenance of the
"matching" sections in the systems, that is the sections at
the system/system and man/system interfaces.

The shift in the primary functions will be particularly
pronounced at the system/user interface where much greater
efforts than hitherto will have to be made to enable and help
the user to exploit the information system more fully. Ease
of access and ease of use will be the primary demands of the
user.

The functional changes in academic, large public and,
to a lesser extent, industrial libraries, will lead to a re-
duction in the differences existing among these, particularly
as all will, to a greater or lesser extent, be providing active
information services and become relatively less concerned with
the building-up of comprehensive collections of literature and
with their archival functions.

Structure

The structure of information systems and system networks
will change as a result of strong economic pressures, technolo-
gical changes, and political decisions.

Economic factors

The major component in the current costs of a typical
information system has, in general, been that related to man-
power, followed by the components related to materials, egulp-
ment, and, finally, communications. We expect that, in relation
to a general costs index, such as a cost of living index, man-

' power and materials cost indices will continue to rise whereas
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euipment and communications costs indices will continue to
fall. The consequences expected to flow from this will in-
clude increased pressure for a "rationalisation" of information
systems and system networks particularly in relation to the
use of manpower and in the acquisition and storage of material.

Rationalisation of information systems and system net-
works will aim at maximising the "benefits" from the services
provided whilst minimising the costs of providing them. It
is not yet clear how the benefits will be determined, but there
is evidence that to an increasing extent, in some countries at
least, benefits will be assessed largely in terms of income from
the sale of services by the system, and that policy will tend
to encourage information systems to become financially self-
supporting. While there exist some excellent commercially run
information systems, such as those of the Institute for
Scientific Information in the United States, or of Derwent
Publications Ltd. in the United Kingdom - and it is clear that
these organisations have found the right products for a market
willing and able to pay the economic price - it is not obvious
that the commercial criterion is applicable in all cases. In
particular it is doubtful whether the "benefits" should in-
variably be assessed in terms of system income only. Never-
theless we believe that increasing financial pressures will
inspire a more commercial attitude to, and information
systems and networks, and as a consequence the need for in-
creasing income from the sale of services will lead to concen-
trating resources on the provision of economically viable
services and to pruning severely those which are not paying in
terms of money, national need (e.g. defence), or prestige.

The increased cost-consciousness will lead to detailed
cost-effectiveness studies and a re-assessment of operations
and services provided by information systems in terms of needs
and alternatives. As in industry, the acquisition of part-
processed or even fully processed "raw material" will become
economically more attractive, particularly in view of the new
possibilities for further processing which will result from
technological changes.

The continually increasing volume and unit cost of
material will lead to the need for use-related acquisitions
and storage policies. We ma; therefore expect a further de-
velopment of a hierarchy of back-up schemes, where local net-
wor.i.s would provide "same eay" service for urgently required
material, national lending libraries a "next day" service for
the largest part of the remainder, and co-operating services
(on a national and international scale) a "same week" service
for rarely used material. The major problems to be faced will
be those of organisation, the technical problem of transmission
of the materials, and the legal problem of copyright. The
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fact that material will come in an increasing variety of
physical forms will not, in itself, pose fundamentally new
problems.

Until recently expenditure cal technical equipment
accounted for only a small fraction of the budget of most in-
formation systems. Within the next few years this will change
radically and equipment for the production, use and processing
of machine- readable records, for reprographic needs, and for
telecommunications purposes will account for an increasingly
large part of systems budgets. While growing and expanding
systems will be able both to mechanise and to maintain or even
increase staff numbers, systems which have reached a budgetary
plateau may find themselves in a difficult position which, if
unsolved, will lead to a rapidly widening productivity gap (for
operations and services which can economically be mechanised)
between the two groups. Thus, again, pressures resulting from
the "equipment" component of costs will lead to a re-assessment
of functions and structures of systems.

As stated earlier, we expect the communications coat
index to fall in relation to the general costs index, par-
ticularly because of the continual fall in telecommunications
charges. At the same time, as telecommunications facilities
and services are improving and expanding, postal services are
deteriorating, both in regard to cost and to speed of trans-
mission. The conseouences of these trends will be complex, but
it is clear that a fairly expensive shift towards a greater
use of telecommunications facilities will take place, par-
ticularly for operations where the operation cycle time is
short and the time for transmission would therefore account for
a substantial part of it.

Technological factors

We expect that the development of large capacity,cheap
direct access machine readable stores will promote the rapid
growth of computerised data banks and data-based information
systems. This development will mean that, to an increasing
extent, records will be Lept in machine readable form only and
will be read indirectly rather than from written or printed
record.

On the other hand, we expect that in the great rnajoricy
of literature-based information systems, information will con-
tinue to be stored and made available in printed form,par-
ticularly because of the relatively low cost of printed material
and its user convenience. This material will, as already men-
tioned, be supplemented more and more by material in other
physical forms (e.g. microform, magnetic tape). Except, however,
in a few special cases, the proportion of material in non-
printed form will remain small. In this type of information
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system programmed machine processing will increasingly be used
for "housekeeping" operations, that is the "clerical" opera-
tions involved in all the stages from ordering material to
lending, using equipment ranging from tape-typewriters through
small low cost computers to large shared computers. We expect
such equipment also to be increasingly used in the preparation
of copy for publishing, particularly where repeated selective
alterations are likely to be required, as in lists, tables,
handbooks and other frequently revised material.

In th.c area of computerised information retrieval the
existing and expected technical possibilities exceed by a
large margin the economically justifiable ones. At present
the output of the large computerised information systems
providing bibliographic, indexing, abstracting and other ser-
vices is usually made available in printed form at a price
about one order of magnitude lower than the output in machine
readable form. Few organisations require all the information
made available by even one of these systems - and there are
some ninety or more operational now - yet no one system will
supply all the information required by even a relatively small
user. We therefore expect the development of S.D.I. services
to a variety of user organisations, user groups and individuals,
where some of these organisations will, after combining the in-
puts from several such services, themselves produce S.D.I.
outputs for their users. The question remains as to who uses
directly the machine readable records produced by the large
information systems, and on present evidence it appears that
these will require to be searched first of all by the originating
systems themselves, secondly by new specialised mechanised
information services, and thirdly by large (in terms of finan-
cial resources) and specialised (in subject coverage) infor-
mation units. We do not anticipate a fast growth or a large
demand for information in machine readable form from these
large services unless a considerable price reduction takes place,
and until a larger number of user information systems has moved
in the programmed machine processing of internally produced
information to the use of computers.

In addition to the provision of S.D.I. services, two
other services are of interest, namely the provision of one-off
searches of recent material and that of material covering a
long period of time. Again, technically, there are no dif-
ficulties in carrying out both of these, but the economic pro-
blem of searching a large, and possible not well structured,
data base covering a long period of time is such that only
searches of recent material are likely to be requested on an in-
creasing scale. Until technical problems, such as the availa-
bility of a large capacity, cheap, direct access, machine
readable store, and the more difficult problem of "software"
for searching language-based files, are solved, we expect pro-
gress in machine searching of long runs of such files to advance
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more slowly than the two other services discussed. We should
point out, however, that we do not expect this to apply to the
searching of data bases with well structured material such as
that of chemical compounds, where full retrospective searches
should be technically and economically feasible.

The major technical changes expected in telecommunications
are the extension of direct dialling on a world-wide scale for
telephone, telex, and, to a more limited extent, for high-speed
data transmission, and the growth of telecommunication via
satellites for broad-band needs (e.g. colour television, high-
volume high-speed communication). These changes will be of
major importance in only a small sector of information system
networks, such as in international trade, banking, finance, and
news media operations where the "half-life" of information may
be measured in minutes and hours rather than months and years
as in scientific research. Improved telecommunications will
allow for interconnection of computerised systems and for in-
creased use of remote terminals connected directly or via
satellite computers, and the improvement and extension of telex
will lead to a speed -.up of interlibrary loans (on a national
and international scale) and of inquiry work in particular
cases. The progress in the more intensive use of modern com-
munications facilities will be particularly pronounced in infor-
mation systems serving international companies where these
facilities are also being heavily used by other divisions of
the company. \e do not expect improved telecommunications to
have any significant effect on the "affluent scientific commuter"
who, as before, will find his travels to other laboratories,
institutions, or manufacturing plants essential for most
effective and efficient information transfer.

Political factors

These are largely outside the scope of this study.
Nevertheless it needs to be pointed out that political decisions
will strongly influence the functions and structure of infor-
mation systems and system networks, and to the extent that
decisions can take a broad non-national view, it will be possible
to maximise on an international scale the benefits flowing from
the application of efficient management methods and of the
findings of information science and technology

In the next ten years or so, we expect growing co-
operation and collaboration between OECD countries, an increasing
share of the contribution coming from Europe and Japan. In
particular, we expect that the free movement of information
workers, which will be promoted by the abolition of regulations
inhibiting the free movement of labour between countries, and
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various social measures, will have a significant impact on the
rate of diffusion of modern methods and teiques and will
also increase the effectiveness of internatic:n?1 collaboration.

IfUrtr ?tion specialists
Given the changes likely to occur in the demands made

on information systems, the changes in the functions and
structure, and the changes resulting from technological develop-
ments, what kinds, then, of information specialists are likely
to be required in the next ten years or so?

In broad terms, we shall require staff to develop, design
and operate information systems, which, as we already noted, will
together serve an increasing variety of needs and which, in-
dividually and jointly, will aim at providing faster, more
comprehensive, easier to obtain, and easier to use services for
the user. The increased co-operation and -co-ordination among
systems locally, nationally, and internationally, will require
staff with a broad basic education in information science and
technology, and the need for increasing the rate of progress
in the implementation of change will require such staff to be
flexible and adaptable. Here again, a broad basic education
will be valuable and indeed necessary, but in addition we do,
of course, envisage the need for specialisations developed from
the basic education.

For the successful development, design, and operation of
information systems even the combined basic education and
specialisation are not yet sufficient and we would therefore
add to the scientific and technical expertise high grade manage-
ment expertise and ability. Above all, we shall require more
men and women of real ability, considerable imagination and
sound judgement to enter the field so as to advance the theory
and practice of information work in all countries.

We envisage that the career-orientated, professional
information specialist staff will be supported by specialists
from other fields, particularly for work at the system inter-
faces with the generator and user of information, at system/
system interfaces, and for work involving the use of various
technical equipment.
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EDUCATION AND TRAINING PROGRAMMES FOR gjg 19.10's

In planning the provision of the set of education and
training programmes required to satisfy national and international
needs, we shall first identify the major types of individual
programmes and second consider their subject content and
structure.

For practical reasons, the number of factors which should
be taken into account in identifying the major types of pro-
grammes has to be kept very low. We believe that it is possible
to design a useful and practicable cet of programmes. on the
basis of three factors only, namely:

(i) category of work,

(ii) level of work, and

(iii) major branch or specialisation.

Ct-112Lcariof Work

The range of activities in information work extends from
operation of information systems networks and units to back-
ground research in information science: Four main categories
may be identified as follows:

(i) operation (C1),

(ii) design and development (C2),

(iii) applied research (C3), and

(iv) background research (C4).

Operation...IC.11: For our purpose this means -Lie day-to-day opera-
tion of,and in, new and existing information units, systems,
and system networks.

Design and DevelomentaCal: This type of activity is concerned
with adaptirg the store of existing and new knowledge to par-
ticular circumstances. It includes the systems analysis and
design of an information unit, system, or system network at one
extreme, and that of a part of a. unit at the other. We expect
the information specialist to collaborate in the development and
design of "hardware" and "software" recilired for information work
with other specialists, e.g. engineers, computer specialists,
etc., when appropriate.
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Awlied reseaLCII: This type of activity often arises out
of a recognition of the need for more data or for a deeper
understanding of factors and problems encountered in design and
development work. In other cases, it is wor which bridges the
gap between research findings and the designer by translating
these findings into a form usable by the designer.

Back round researchLal: This is research which, whilst still
very far from the application stage, is nevertheless recognised
as adding to the store of knowledge of potential use at the
applied stage. Studies of the information transfer processes
and communication in general, of learning, short and long-term
memory, of logic processes, of linguistics, of theories of
automata, or of physical or other phenomena ultimately leading
to the development of new "hardware" for information trans-
formation and transmission, may all be taken as examples of
background research topics in which work is being actively
pursued in various research centres all over the world.

Level of work

The second factor to be taken into account is the level
cf work expected of a programme graduate on (ualifying (this,
in the case of professional qualifications in some countries,
may require several years of professional experience after
graduating). Although there is bound to be some overlap be-
tween the upper end of one level and the lower end of the
next higher one, we believe that the following four levels Stould
be adequate for broad planning purposes, namely:

(i) assistant (technical) (L1),

(ii) first professional (L2),

second prof,:ssional (L3), and

(iv) advanced professional (L4),

or the ecuivalent academic levels. The meaning of these levels
may become clearer when we consider the individual programmes.

Branch or specialisation

In considering the broad structure of a set of pro-
grammes, we may usefully divide th4e set into three elements,
namely:

(i) programmes for information specialists to
be concerned with substantially patural-
language based systems (B1),

(ii) programmes for information specialists to be
concerned with symbol, graph, or similar
basis systems (B2), and



(iii) "matching section" programmes for
specialists in other fields for
specialised information system work (B3).

Set of_=grammes

In Figure 1 we have summarised the three factors requir-
ing to be taken into account in identifyi,:g the major types of
programmes in the set. Whilst it is theoretically possible to
cover several categories of work in a single programme and at a
given level, to do so would, we believe, be totally unrealistic.
The most that should be attempted in programmes for branches B1
and B2 should be to cover two adjacent categories, one as the
primary objective, the other as a secondary one. The resulting
set of nine programmes in either branch is shown in Figure 2.
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This set of programmes provides no fewer than seventeen
main specialisations in branches B1 and B2 taken together, of
vhich one is common to both branches Lthe programme at the
assistant (technical) level) two are at the first professional
level, six at the second professional, and eight at the ad-
vanced level. In addition there is a set of "matching section"
programmes,including those required for training subject
analysts and liaison officers.

The objectives of the main programmes are as follows
(see also Figure 2 and Figure 3):

P1: a single programme for the assistant (technical)
to provide supporting staff capable of working
with only a minimum of supervision in the essen-
tially clerical and technical positions in an
information unit such as any type of library,
information analysis centre, or computerised
data bank.

P2: two parallel programmes for the first professional
level to provide professional staff for natural-
language based systems, such as libraries, documen-
tation centres or some information analysis centres,
and, alternatively, for symbol- or graph-based
systems, such as numerous data banks and data
analysis centres in support of engineering, medical,
management and scientific research, development
and operation needs. We envisage that the great
majority of programme graduates will be required
for operational work which we expect to absorb
initially some 75 to 80 per cent (or more in some
countries) of all professional staff, but we also
envisage that most of them will, during their
career, be involved in the development and design
particularly of smaller and non-experimental units
and systems. The programme is therefore designed
so that the primary objective is "operation" and
the secondary one "development and design".

P3: two parallel programmes at the second professional
level, one in each of branches B1 and B2, for those
wishing to specialise further in operational work.
With the heavy accent on management and related
topics it is expected that the graduates will be
those normally capable of rising fairly rapidly
to the most senior positions in large and/or
sophisticated units, systems and system networks
via the management and operations route.
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P4: two parallel programmes at the second professional
level, one in each of branches BI and B2, for those
wishing to specialise further in design and develop-
ment, whilst at the same time attaining a high
level of operational expertise. It i3 envisaged
that graduates will be those normally capable of
rising to the most senior positions, particularly
in the more rapidly changing units and systems
where continual development and design is required,
or that of acting as consultants for systems
analysis and design, a possible exception being
the design of highly sophisticated experimental
systems or those requiring specialised deep
knowledge of the data base.

P5: two parallel programmes at the second professional
level, one in each of the branches B1 and B2, for
the research orientated designer. The programme
is similar to, but less specialised and deep than,
programme P6. Because of its greater breadth
compared with P6, the graduate is likely to have
a useful background for tackling a wide variety of
designs, even though it is insufficient for the
few cases requiring specialised deep knowledge in
some branch of applied research, such as applied
research in connection with a particular data
base.

P6 to these programmes are envisaged as leading to a
P9: Ph.D. or equivalent professional degree, such as

DLS or Dr.Ing. The principal accent is on re-
search, which in most countries entails individual
work under the ersonal guidance of the study
supervisor, rather than on the completion of a
number of taught courses. Whilst we envisage each
student having an individually designed study pro-
gramme, we can here distinguish between four main
programmes, according to their objectives.

P6: research primarily directed to problems of design
and development of information units, systems, and
system networks, with particular attention to
applied research findings.

P7: applied research in information science and tech-
nology with reference to design and development
applications.

P8: applied research in information science and tech-
nology with particular reference to findings in
background research; and finally

P9: background research with some attempt at relating
the findings to possible applied research
investigations.
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Pure research is outside the scope of this study, but
the view should be recorded here that,. as in science, pure
research is not only relatively cheap, but the benefits derived
from even a few successful findings can be very large indeed.
Pure research, even though its benefits may be obtained only
in the long-term rather than the medium or short-term, should
be supported, and promising individuals should be encouraged
to follow up their ideas.

Contentgprogrammes

Information systems, as has.been pointed out in
Chanter 2, take a wide variety of forms and are designed to '

satisfy a wide variety of requirements. We have also disttn-
guished between the two main branches of information systems,
that is those using principally a natural language data ')ase
and those using a symbol-, graph-, or similar data base. We
have further stated that we envisage increased co-ordination
and linking of the various systems, and that therefore the
programme requirements are (i) breadth, (ii) some specialisation,
and (iii) common ground among information specialists, and be-
tween them and the co-operating specialists from outside the
field, particularly at the first two professional levels.

These requirements, which are designed to ensure career
flexibility and ease of co-operation among the various special-
ists, can easily lead to ove2loaded programmes, and we there-
fore prefer to include the mere theoretical topics in the pro-
gramme at the expense of some practical training which, we
believe, can in most of the advanced cquntries be obtained by
training in employment, possibly by means of special "graduate
trainee" schemes. We shall revert to the problem of practical
training in Chapter 5. The priority given to theoretical topics
in the programmes at the professional levels does not mean to
imply a value judgement whereby "theory" would be more highly
rated than "practice", but it reflects, as stated, a division
in education and training between those parts which can best
be done by an educational institution, and those which can be
acquired through professional practice. We should, however,
stress that in developing countries ("developing" in respect of
information systems) such a di4ision of responsibilities may
not be feasible, and in these countries differently structured
education and training programmes would be required to ensure
not only competence in theory, but also in the practice of the
-orofession.

We have identified six main clusters of topics and in
Figures 2 and 3 we have indicated the relative importance we
believe should be attached to the individual topics in the
various programmes. By "importance" we wish to indicate the
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Figure

TOPICS IN PR,JGRAMMELL2712
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1. Generation and use of
data bases
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2. Data bases and their
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(2) Macro- and micro-
characteristics of
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(3) Natural and formal
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UsaollILakustil
TOPICS IN PROGRAMMES P2-P

Programme and Branch
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nical tools
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Notes:
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priority for inclusion in the programme rather than the amount
of time to be given to the particuar topic. The individual
topics are not necessarily best taught in separate courses and
we do envisage courses in which two or more topics would be
presented in an integrated form, the decision on this depending
on factors such as the capabilities of available teachers,
students, and available physical resources.

The six main clusters of topics may be included under
the following headings:

(i) Generation and use of data bases,

(ii) Data bases and their characteristics,

(iii) Organisation and dissemination of data,

(iv) Information storage and retrieval (ISR).
systems,

(v) Theoretical and technical tools, and

(vi) Special topics.

The brief scope notes on the various topics given below
should not be taken as syllabus outlines, but only as indicative
outlines of the scope of topics. Nor do these notes show the
depth of treatment of the topics; generally speaking, one would
expect greater depth of treatment in core topics and at the more
advanced levels than in essentially introductory courses.

Topics: scope notes

1.1 Generation and use of data bases: macro- and micro-
characteristics of data production (e.g. science of
science) and use; information needs and information
seeking behaviour, and the effect of historical, social,
psychological, economic, technical and other factors on
this behaviour See also 4.4.

1.2 Human communication: the senses; the brain, cognition,
recognition, memory, learning; signs, language, signals,
codes; oral, written, and other means of human commu-
nication. See also 2.3.

2.1 Data base sources and resources: General and special
sources; internal to organisation, external; publist]ed,
unpublished; documents and other media, instruments,
machines, and men as sources.

2.2 Macro- and micro-characteristics of data bases: structure
volume, frequency distri utions of occurrence and use;
characteristics of data representations; transformation
properties; measures. See also 2 3.
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2.3 Natural and formal languages: linguistic classifications;
modalities in language; semantics, pragmatics, syntax;
the relation of semantics and linguistics. psychology,
logic, and philosophy; the development of language;
theory of signs; logic, propositional calculus;
artificial languages; communications theory; language
analysis, redundancy, homogeneity; computer languages.
See also 5.6.

3.1 Data acouisition descri tion and com ression: methods,
Processes, products; "manual" and "automatised" methods
and processes; production of abstracts, indexes, cata-
logues.

3.2 Taxonomies: classification of information: taxonomies
in science and other ffeirTTnnies of classification;
"manual" and "automatised" methods and processes for
particular applications and types of data base. See
also 3.3.

7.3 Indexes and indexing: methods, processes, products;
indexing of natural language, ..i:ormal language, symbol;
graph and other data base material; "automatised"
indexing; production of indexes in different formats
and physical form. See also 3.2.

3.4 File structure and organisation for retrieval: types
of structure; file maintenance; "manua " and
"automatised" methods of retrieval; retrieval
strategies; efficiency, effectiveness.

3.5 Data transmission, communication, dissemination:
message, code, channel, source, designation, destination;
communication theory; technical means of transmission
and dissemination; methods, processes, products. See
also 3.1 and 1.2.

4.1 ISR a/stems analuleauddesign: methods and procedures;
determination of objectives, constraints, criteria;
ISR sub-systems, output, input, processing and storage,
feedback, control; operational requirements; eauipment,
accommodation, staff, data base, methods; models;
evaluation; effectiveness, efficiency. This is an
"integrating" topic which draws to a greater or lesser
extent on all the other topics outlined.

4.2 zLy2211LESstemsstemandn: special study
of system interface matching problems. See also 1.1,
2.1, 3.1, 3.5, 4.3 and 4.4.

4.3 ISR s stems and s stems networks: study of selected
operational systems and networks.
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4.4 Ia_gystems environments: study of the ISR system in
the institutional, mission, discipline, local, national
and international environments; the objectives,
structure, organisation, and policy of selected in-
stitutions (e.g. universities, industrial concerns);
the ISR system in society; moral and legal problems.

4.5 ISR system operation: methods and procedures; functions
and structure of ihe system; operational problems of
ISR sub-systems, output, input, processing and storage,
feedback, control; problems of equipment, accommodation,
staff, data base, methods; operational targets; staff,
operation, and financial control; evaluation; effec-
tiveness, efficiency. This is the operational counter-
part to 4.1. See also 5.5.

5.1 Mathematical foundations: functions, sets, mapping;
errors an accuracy; operations and morphisms, finite
differences; inequalities; sequences and limits; logic,
Boolean algebra, proof; integration, differentiation;
differential ec?uations; probability and statistics;
relations; linear algebra; complex numbers; groups;
graph theory; number theory; topology; mathematical
structures. The required basic level corresponds
approximately to that of the Mathematics Foundation
Course of the Open University (England).

5 2 Research methods: historical development; deductive,
inductive, hypothetico-deductive methods; specification
of problem in general terms; study of subject back-
ground; outline research proposal; theoretical and
experimental components; measures, sensitivity, accuracy;
investigation; evaluation of results, errors, validity;
conclusions; writing of report.

5.3 Operational research: historical introduction; OR
problems; form of problem: inventory, allocation,
queueing, sequencing, routing, replacement, competition,
search; content of problems with particular reference
to ISR systems; mathematical methods.

5.4 Statistical methods of research: formulation of problem;
77ETTirminn, protrems orralnition; data collection
methods; null hypothesis; choice of statistical test;
level of significance and sample size; sampling dis-
tribution; region of rejection; statistical model;
power-efficiency of tests; scales of measurement;
nominal, ordinal, interval, ratio; non-parametric and
parametric statistical tests; regression analyses;
variance and co-variance; practical research design.
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5.5 Mana ement rinci les and techniques: forecasting,
p anning, imp emeniTITCOMMITEEmethods and tech-
niques,strategic and tactical i-roblems; organisational
structure,management by objectives and by exception;
management attitudes; barriers to change: historical,
psychological, political, economic, technical,
scientific, etc.; staff satisfaction and dissatisfaction
factors; employment, underemployment, misemployment;
incentives; staff recruitment, performance review,
development and training, promotion; costing and
budgeting; organisation and methods techniques,
operational research, systems analysis and design.

5.6 Technical erui went for ISM: s stems: characteristics
a2-fduse.44TIiPmentroductiOrduseofmachanine-
170gUre records; computers and computer peripherals;
reproduction equipment, printing; microphotographic,
tine film, videotape equipment; sound recording and
reproduction equipment; "teaching" machines; data
transmission and reception equipment; basic computer
programming.

6.1 Social topics: e.g. advanced computer programming,
language studies, library building design, historical
bibliography, etc., specialised advanced treatment of
topics in 1.1 to 5,6 above.

Having outlined the objectives of the main programmes
and the topics, we are now in a position to discuss the pro-
gramme requirements in terms of topics, levels of their treat-
ment, and of programme organisation.

Pro ramme P1: Assistant technical1

Traditionally, in many countries staff carrying out
clerical and technical tasks in library and information units
had been recruited directly among school-leavers and trained on
the job. In some cases, because of the existence of part-time
Lxofessional education, it was possible to recruit those
studying for professional qualifications in librarianship or
"information science" and to thus have well-educated and highly
motivated staff in the assistant (technical) or equivalent
(e.g. library assistant) posts. These methods of recruitment
are no longer adequate, both for positive reasons, such as the
increasing use and complexity of technical equipment employed,
and negative ones, such as the effect of underemployment and
misemployment of staff on costs and morale. It is therefore
desirable to train suitable school--!eavers for assistant (tech-
nical) work, to the benefit of employers and of the individuals
concerned who acquire expertise and skills which are certain to
be a valuable asset in a large number of similar posts in a
wide variety of organisations.
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There appear to be three main topics which vould com-
prise the reoui.red part of the programme, namely:

(i) technical equipment for ISR systems:
characteristics and use;

(ii) clerical procedures and routines; and

(iii) ISR systems procedures and routines.

The scope of these topics may be outlined as follows:

Technical eoui ment for ISR systems: characteristics
ad use: see nqtes on 5. above, with greater stress
on use and routine maintenance, where appropriate,
at the expense of details of characteristics of
primary interest to a system designer. Additional
material would include the use of desk and electronic
calculating machines and of engineering drawing
methods, drawing tools and equipment. A useful
additional skill would be that of document repair.

Clerical rocedures and routines: preparation, veri-
fication, and scrutiny of straightforward documents,
statistics, records, accounts, and claims; the prepara-
tion of other documents, subject to checking; simple
correspondence in accordance with well-defined instruc-
tions; simple drafting and precis work; collection of
material on which judgements can be formed; operation
and maintenance of correspondence files and filing
systems; typing.

ISTLALEIEmsprocedures and routines: introduction to
ISR systems objectives and operations; acquisition of
material; checking and simple recording of material
received; simple document storage and retrieval;
sorting, merging, filing, selecting of coded records
and documents; simple checking, proof-reading and
preparation of material for reproduction; circulation and
other routines; use of major reference tools and
directories.

In addition to these required topics, students should be
encouraged to select optional topics in accordance vith their
individual needs. These options might include the study of
one or more foreign languages (to supplement and complement
language studies at school), more advanced computer programming,
probability and statistics, modern mathematics and other topics,
to prepare the student for more specialised work or for entry
to professional level programmes.
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We assume that the normal entry to the P1 programme would
be at the school-leaving age (e.g. in the United Kingdom at the
age of 16 on completion of 11 years of compulsory school educa-
tion) and that a satisfactory level of general education will
be required (e.g. the Mittlere Reife in the Federal Republic
of Germany, General Certificate of Education Ordinary Level or
equivalent in the United Kingdom with at least five passes,
including the national language, mathematics, and, in most
countries, a major foreign language). We also assume that
most (and, if possible all) students will be working in an in-
formation unit, data centre, library, or similar system.

This prograMme is probably best organised on a "sandwich"
basis, and in a few areas on a day-release or evening study
basis. A "sandwich" study programme involves alternate long
periods of work and study, the ratio of which may vary from, say,
three weeks and one week respectively for each stage, to a two-
months study period once a year, or other ratios and periods
The major advantage of a "sandwich" programme is not only the
provision of a study period free from other work, but the in-
creased catchment area of the study centre. In areas of dgh
student concentration it is possible to arrange for a day-release
basis, that is, a study period of one full day per week. Finally,
with very high densities of students, that is, large numbers of
potential students within a relatively short distance (in
travelling time) of the centre, it is feasible to have evening
courses and practical work, and thus also to provide for students
whose employers are not able, or willing, to release the students
during normal working hours.

Programmes P2: First rofessional

In most countries a substantial proportion of staff
occupying professional level posts in information systems of the
type considered here had no formal education and training in this
field, partly because no suitable programmes were available and
partly because graduation from the then existing programmes con-
ferred no noticeable benefts in terms either of improved con-
ditions of employment or of capability for carrying out the work
required. In some sectors of employment, academic achievement
alone was considered a necessary and sufficient condition for
entry and promotion to senior positions; in other sectors high
professional expertise in the subject field of the parent
organisation was similarly regarded. Where professional quali-
fications in information work were required, these were in
librarianship and not in "documentation", but only rarely were
they regarded as equal in status and conditions of employment
to the established professional or academic qualifications in
the sciences, engineering, medicine, or some of tie humanities.
A main reason for this could probably be found in the historic
attitudes to education and the professions in the various
countries.
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Technical and economic developments affecting information
systems in science and :ethnology, combined with the educa-
tional developments and the increasing opportunities (and
funds) for research, design and development work in this field
since the late 1950s and the early 1960s, have led to an in-
creased demand for education and training programmes and to
greater career opportunities for the programme graduates.

We have earlier noted four levels of work and a set of
programmes to prepare for these; at the first professional
level we envisaged that the majority of programme graduates
would be engaged in operational work, but also that most of
them would, during their career, be involved in some develop-
ment and design work. We will now, therefore, identify the
core of topics to be studied by every professional worker at the
first level, and, further, the topics which merit special con-
sideration in the selection of options, bearing in mind the
graduate's needs in terms of specialisation and refresher
courses.

Realliz21122121

We have identified three core topics which all students
in P2 programmes should be required to study, namely:

(i) Organisation and dissemination of data
(3.1 to 3.5).

(ii) ISR systems operation (4.5), and

(iii) ISR systems analysis and design (4.1).

In addition, those opting for branch B1 (natural language
base systems) should be required to study a fourth topic,

(iv) Data base sources and resources (2.1).

These topics, of which the first is for this purpose
to be treated as one rather than five separate topics (see
P. 28) each requiring to be studied-in depth, should enable
the graduate to work in any type of ISR system and also offer
the framework to encompass other topics. This core should pro-
vide ev-ry programme graduate with the basic knowledge and
capability in system operation and system design and, especially,
in the theories and methods of organisation of data, and
documents carrying these, for retrieval.

Recommended _topics

Observing current practice in many of the systems might
easily lead us to underestimate the complexity and importance
of organising and disseminating data in ISR system work. There
are apparently no problems since practice hallowed by tradition
is not Questioned, even though the systems introduced in different
circumstances many years ago no longer provide the types and
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quality of services required by present users. But even question-
ing is not sufficient in itself. If current practice is to be
re-examined successfully, then a deep understanding of the pro-
cesses and theories involved is necessary, together with a
better understanding of the related factors likely to influence
any proposed changes.

For branch B1 (natural language base systems), work
topics listed under Organisation and dissemination of data in
sections 3.1 to 3.5 are particularly important. Complementing
these topics, as well as those of the core, are those of Tech-
nical equipment for ISR systems: operation and use (5.6), which
provide a study of the technical means of potential and actual
use in ISF systems. User reQuirements are studied in Generation
and use of data bases (1.1) but systems design and operation also
needs to take into account the ISR systems environments (4.4)
and the existence of, and practices in, other ISR systems and
systems networks (4.3). All these topics are necessary, but not
yet sufficient for a well designed programme. An essential com-
ponent in system operation which should ensure that a well
designed system is successful is effective management and we
therefore recommend the inclusion of the topic Management
principles and techniques (5.5) among these topics.

Optional tonics

Whilst a case could be made out for the inclusion of any
of the remaining topics, and additional ones, under this heading,
we would select four for particular mention, namely Statistical
methods of research (5.4), which should usefully contribute to
the study of systems analysis and design and systems operational
control, Macro- and Micro-characteristics of data bases (2.2),
Advanced computer programming (natural language) and Language
studies (both 6.1).

Recommended topics for branch B2 (symbol-, graph-base systems)
overlap only to some extent wit those for B1 branch of work,
since B2 branch systems are much more likely to be using com-
puters and a data base generated from within the parent organ-
isation or provided in standardized form by co-operating
organisations. Because of the type of the data base, recom-
mended topics include a more detailed study of the Macro- and
micro-characteristics of data bases (2.2) in this branch of
work, a study of the special problems of Indexes and indexing
(3.3), File structure and organisation for retrieval (3.4),
and Data transmission, communication and dissemination (3.5).
In view of the importance of the computer the study is recom-
mended of Technical equipment for ISR systems: characteristics
and use (5.6), with particular reference to computers and com-
puter peripherals and their use, and Advanced computer pro-
gramming (numerical, graph) (6.1), as is the study of ISR systems



35

and systems networks (4.3) and System/system and system/man
interface (4.2). The studies will require a broader background
of mathematical studies than studies for branch B1 at the same
level, and therefore a study of Mathematical foundations (5.1)
is recommended. Finally, as before, management capability is
considered as very important and therefore a study of Manage-
ment principles and techniques (5.5) is included in this list
of recommended topics.

Optional topics for B2 branch work: Again, a case could be
madefiarthe inclusion7?3772e variety of topics, but we would
suggest here only one, namely ISR systems environments (4.4),
a study of which should usefully contribute background knowledge
required both for system design and system operation.

We must now consider some 'f the factors related to the
level of the programmes, such as the minimum levels for entry and
graduation.

Entry and out u t levels

The P2 programmes are intended for preparing students
for work at the first professional level and axe designed so that
graduates can, if they so wish, continue studies to higher
levels, normally after gaining some years of practical experience.
The appropriate educational qualifications required of appli-
cants to a first professional level programme should be no
lower than the normal university or equivalent institution entry
requirement in a department such as, say, engineering or econoNics.
It should include adequate ability for expression, orally and
in writing, in the national language, reading .knowledge in at
least one major modern foreign language, and a satisfactory
level of achievement in mathematics. It should be pointed out
that even this simple specification will correspond to different
levels of achievement in different countries because of the con-
siderable differences existing between the educational systems,
particularly in respect of the degree of specialisation -.@revail-
ing in the final four or five years of school education ("school"
including two years of college in the United States) and the
specialised requirements for entry into different departments
of the various university and equivalent institutions.

The graduation level should be equivalent at least to
that required of professional programme graduates in universities
and equivalent institutions, or in some cases preferably to that
of the academic studies graduates. The same difficulty as in
equating entry levels applies to the equating of graduation
:levels on an international scale, but the minimum would corres-
..:;ond to at least an "ordinary" degree of a British (United Kingdom)
university, a Licence of a French one, Fil.Kand. of a Swedish one,
or MLS of an average university library-school in the United States
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We should repeat here that where strong professional
organisations exist, graduation from a recognised programme is
a necessary but not sufficient component in the. election to pro-
fessional membership, the additional component normally being
relevant practical experience carried out under supervision for
one or more years, thus ensuring that a professional is competent
not only in the theory but also in the practice of his profession.

Organisation ofprogrammes

Full-length first professional level programmes may be
organised in two fundamentally different ways according to the
role played by the "subject" studies in the natural and social
sciences and the humanities, in relation to "information"
studies. We shall designate the two approaches as:

(i) integrated programmes, and

(ii) "dual" programmes.

We envisage that in the inte rated ro rammes topics in
mathematics, the natural and social sciences, an the humanities
will be included in view of their contribution to the study of
the bases of information work and information science, and these
topics will be a prerequisite for studies in the more "applied"
parts of the programme. Thus we envisage a rigorous academic
programme of studies of these topics in support studies of
topics such as the Generation and use of information (1.1),
Human communication (1.2), Natural and formal languages (2.3),
and the Theoretical and technical tools (5.1 to 5.6), the wealth
of this material already being so great that a wide range of
options can be provided. The approach in the integrated pro-
grammes would thus not be unlike that adopted in many engineering
and medical programmes where some of the more fundamental topics
are studied so as to provide the required basis for the more
applied parts of the programme. What is not wanted in an inte-
grated programme is an addition of a few options in scientific
(or other academically "respectable") topics taught at an elemen-
tary level and for other purposes.

In the "dual" programmes the "information" and the
"subject" studies are separate, the function of the "subject"
studies being to provide sufficient subject expertise to aid
in the operation and design of ISR systems in and for a Dar-
ticular "mission" or "discipline". Thus, for instance, a student
intending to work in ISR systems in chemistry would probably
study chemistry at a major level with physics, biology, and/or
mathematics at minor levels and the same applies to other "subjec-'t
areas. In view of the limited time available for the "subject"
studies compared with the time available to a student specialising
entirely in the subject, the level achieved may not be quite
sufficient for some purposes, for instance, where expertise is
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required for evaluating the contents of documents. The level of
"subject" expertise will also depend on the programme admission
recuirements, and in most subjects it is desirable for these to
include appropriate subject studies in school, if a good level
is to be achieved in the limited time available.

A variant of the "dual" programme is the "two-stage:
Programme, where the first part of the programme is devoted en-
tirely to the "subject" studies to degree level, followed in
the second part by the "information" studies leading to a
Diploma or, in the United States, to an MS. Whilst such pro-
grammes take one year longer to complete, there is the advantage
that programme graduates achieve a higher level of "subject"
expertise and,having graduated in an established academic sub-
ject, may find greater acceptability in some sectors of employment.

The student faced with the two fundamentally different
types of programmes will need to decide which one of the two
will satisfy his needs better. The integrated programmes are
suitable for the student not wishing to link his career to a
particular subject field (e.g. a branch of science) and
interested in proceeding to the study for higher professional
level work in stages. Whilst these programmes are primarily
designed for ISR systems work, a suitable choice of options
would provide a very useful basis for careers in other areas, such
as management or operational research. The "dual" programmes,
and particularly the two-stage variant, offer a safe choice for
a student interested in ISR systems operation work at the first
professional level. The possession of academic qualifications
in a subject field in addition to the "information" qualifi-
cation provide a measure of career: flexibility for the student
wishing to keep open the possibility of a career in the subject
field outside ISR systems work.

Finally, we need to indicate the proportion of effort
(time) to be devoted to the "subject" and the "information"
topics. In the integrated programmes the subject topics are
part of the information topics and therefore the problems of
balance between the two does not arise. However, we believe
that it is useful to concentrate in the programmes on the l'un-
damentals, and we would therefore expect that a ratio of between
1:1 and 2:1 be maintained between the study of the basic topics
(in mathematics, the natural and social sciences and the human-
ities), and the "applied" information topics. In the "dual"
programmes a ration of 2:1 for the effort (time) to be devoted
to the subject and information topics would probably be appro-
priate, this ratio increasing to 3:1 for the two-stage pro-
grammes, which might comprise a three-year study for the first
degree and a further year for the Diploma or other certificate.
We should again stress the need for interpreting the figures in
the light of the educational system in the country concerned,



since a three-year university programme in one country does not
necessarily correspond to a three-year programme in another in
terms of input and output levels.

Programmes

The existence of "sophisticated", complex, and large ISR
systems requires, particularly at the senior levels, staff with
more than first professional level competence in management and
systems development. Moreover, the growing number of such systems
and their increasing "sophistication" and complexity call for
more staff with a high level of professional expertise in ISR
systems design. In the past, and in most countries even now,
all such senior staff acquired the necessary level of expertise
through an accumulation of personal experience at work, and many
have been outstandingly successful in this endeavour. A high
proportion of the most successful ISR systems managers and
designers have never taken part, as students, in a university,
academic or professional programme; on the other hand, some of
those who did, are not successful. An analogous situation arose
some years ago in the field of management education, and the
case for an academic educational programme was made by Professor
S. Eilon. It applies with equal force here. He stated:

"Let us face it: some people go through en engineering
college and never become good engineers; others
become first class engineers without any formal
education. This does not prove that engineering
education is not worthwhile. Similarly, I do not
think that the question whether management education
can produce good managers or not is a relevant one.
The question is whether it can produce better
managers. Naturally, you must have a fra7.77Tor
management and certain personal attributes, as
indeed for any subject or profession you choose
as a career, and without appropriate prerequisites
it is doubtful whether any educational programme
can guarantee to produce good managers, good
engineers, good doctors, or indeed good practitioners
in any field of human endeavour. But given the
aptitude and inclination for a certain subject,
surely the individual stands to benefit from a
course which provides a broad background which
attempts to knit together relevant problems and
issues and which relates past and present human
experience in the field, rather than to struggle
on his own and learn from his slowly accumulating
narrow experience."

We identified earlier three pairs of programmes at the
second professional level, namely P3 for those aspiring to
senior management positions in large and/or sophisticated systems
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P4 for senior systems analysts, designers, and consultants
particularly interested in operational systems, and P5 for
senior systems designers for experimental and pilot systems
requiring a substantial knowledge of applied research and in-
volving possibly some additional research. We shall now con-
sider topics of interest in the individual programmes, and
common factors such as the entry and output levels and the
organisation of the programmes.

Programmes P3

The main accent in these second professional level pro-
grammes is on the management of 1913. systems, the secondary one
on thei- development and design. We envisage that the senior
manager will, in general, be less concerned with some of the
technical detail of day to day operation than a member of staff
at the first professional level, but considerably more concerned
with broad policy in relation to the institutional and wider
needs (e.g. regional, national, international, or discipline).
He will be very much concerned with problems of staff morale,
and with the effective and efficient organisation of the financial
and other :.esources. The difference between his needs and those
of a student at the first professional level will be reflected
not only in the selection of topics and the relative importance
attached to them, but also in the treatment of the apparently
identical topics which at the second professional level will
lay greater stress on broad principles, theory, and management
implications.

Reouired topics

The core of a P3 programme comprises five topics, namely:

(i) ISR systems operation (4.5).

Organisa-idon and dissemination of data
(3.1 to 3.5).

(iii) Management principles and techniques (5.5).

(iv) ISR systems environments (4.4), and

(v) ISR systems analysis and design (4.1).

In this part of the programme, the study of ISR sYstems
operation, analysis and design provides the general framework for
all the studies. The essential function of any ISR system,
that of the organisation and dissemination of data, is studied
in more detail (but again, as in the P2 programmes, as one topic
at this stage), and the management problems already touched on
in the study of ISR systems operation are studied in considerably
greater depth and breadth. An ISR system does not operate in
isolation, and it is the "environment" in which it does operate
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which has considerable implications for the design, operation
and manageme.It of the system; the study of ISR systems environ-
oents .1s therefore an essential part of the programme core.

Comparison with the first professional level programmes
shows that the study of Management principles and techniques
and of ISR systems environments has now been included in the
required topics, but that at this level the formal study of Data
base sources and resources (2.1) is not considered as absolutely
essential, even for a B1 branch programme at the second profession
level.

Recommended tonics

An ISR system is a complex system comprising "men,
machines, materials, and money". The systems manager therefore
requires an adequate knowledge not only of "men" and "money".
both considered in some detail in several of the required topics,
but also of the other two components. These he can study in
Technical equipment for ISR systems: characteristics and use
(5.6) and in Macro- and micro-characteristics of data bases (2.2).
Additional very relevant background to ISR systems operation
and design is provided by the two topics Generation and use of
data bases (1,1) and ISR systems and systems networks (4.3).

For students specialising in branch B1 work, the additiona3
recommended topics include Data base sources and resources (2.1),
topics in the Organisation and dissemination of data (3.1 to 3.5)
and Statistical methods of research (5.4).

For students specialising in branch B2 work, recommended
topics include three topics in the Organisation and dissemination
of data (3.3 to 3.5), the System/system and System/man inter-
faces (4.2), Advanced computer programming (numerical, graph)
(6.1), and the Mathematical foundations (5.1).

Optional topics

For those specialising in branch B1 work we would mention
only three topics, two of which are particularly rel. ted to the
increasing use of the computer, namely Advanced computer pro-
gramming (natural language) (6.1) and System/system and system/
man interfaces (4.2), and Operational research (5.3) which is of
importance in the development and design of complex systems and
is increasingly becoming a management tool.

For branch B2 work specialisation the study of Operational
research (5.3 and of Statistical methods in research (5.4)
should be particularly useful.
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Programme P4

In these second professional level programmes the main
accent is on ISR systems design and development and the secondary
one on systems operation, this being the reverse of the order
of priorities in the P3 programmes. The graduate will be par-
ticularly concerned with the development and design of operationa]
systems rather than experimental or pilot ones; therefore he
will need a good understanding of managerial and technical pro-
blems likely to be encountered in operational systems.

Required _pits

The core of the P4 programmes comprises four topics common
to all students and one additional topic required in each branch
of work, namely:

(i) ISR systems analysis and design (4.1)

(ii) Macro- and micro-characteristics of data
bases (2.2).

(iii) Organisation and dissemination of data
(3.1 to 3.5).

(iv) Technical equipment for ISR systems:
characteristics and use (5.6), and

either, for branch B1 programmes

(v) Statistical methods of research (5.4),

or, for branch B2 programmes

(vi) System/system and system/man interfaces (4.2).

In the core programme the main framework is provided by
the study of ISR systems analysis and design. Particular
attention is paid to the study of characteristics of data bases
(with the main stress on those of the data bases specially im-
portant in the particular branch of work), and to their organi-
sation and dissemination. In the study of technical equipment
special attention will need to be paid to the computer.

For branch B1 work,natural language base systems, an
ability to 7.1777E777=1 methods for investigation and control
is of major importance, both because of the nature of the data
base and because of the nature of a large proportion of the syster
i.e. libraries.

For branch B2 s stems, problems of systems interfaces are
of considerab e an increasing importance and indeed require to
be studied in greater depth than would be practicable under the
general topic of ISR systems analysis and design.
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Recommended topics

The study of the core topics needs to be broadened and
deepened, both in connection with the needs of ISR systems develop
ment and design and in connection with ISR systems operations.
The needs and behaviour of the actual and potential systems
users and of the "environment" in which the system is operating
are studied in the Generation and use of data bases (1.1) and
ISR systems environments (4.4),and some of the existing systems
are considered in ISR systems and systems networks (4.3). Moving
to the more specific management problems, the studies should
include In systems operation (4.5) and, at an even more specific
level, Management principles and management techniques (5.5).
All these topics are recommended for both B1 and B2 branch pro-
grammes.

For branch B1 (natural language base systems) programmes,
study in greater depth is recommended of topics included under
the heading Organisation and dissemination of data (3.1 to 7.5),
and, in view of the importance of computers and systems inter-
face problems, also of Advanced programming (natural language)
(6.1),nd of System/system and system/man interfaces (4.2).

For branch B2 (symbol-70, graph-base systems) further study
is recommended of three topics in the Organisation and dis-
semination of data (3.3 to 3.5). Again, the importance of com-
puters End the nature of the data base ,?trongly suggest that
Advanced computer programming (numerical, graph) (6.1) and
Mathematical foundations (5.1) be included among the recommended
topics for this programme.

Optional topics

For a B1 branch programme, optional topics may usefully
include the s17177-5ne or more of the theoretical and mathemat-
ical topics, such as Human communication (1.2), Mathematical
foundations (5.1) and Operational research (5.3), or of a topic
particularly useful for operational work, namely the study of
Data base sources and resources (2.1).

For a B2 branch programme,study of additional mathematical
tools will be useful. The additional optional topics are those
of Operational research (5.3) and Statistical methods of re-
search (5.4).

Programmes P5

As in other professions, there appears to exist a wide
gap between the operational systems "operators" and the academic
scientists. This is reflected both in the infrequency of a
discussion between the two, either in the literature or at pro-
fessional conferences, and in the slow rate of application of
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research findings in operational-systems design and operation.
The solution to the problem of closing this gap is not, in our
view, to insist that every professional information specialist
follow a heavily theory-orientated programme of studies, but
to offer a set of programmes which together would bridge this
gap. Such a set is provided by programmes P3 to P5, P5 being
designed to contain a strong link between systems design and
applied research, which itself is linked with background re-
search by a set of programmes at the advanced professional
level. The P5 programmes are therefore a conscious attempt to
provide the link between the "field" and academic information
science, to promote the transfer of knowledge in both directions,
and to speed up the application of research findings.

Required topics

The selection of the five core topics reflects the need
for a solid basis of studies for systems design and for some
essential mathematical tools. The topics are:

(i) ISR systems analysis and design (4.1).

(ii) Macro- and micro-characteristics of data
bases (2.2).

(iii) Organisation and dissemination of data
(3.1 to 3.5).

(iv) Technical eouipment for ISR systems: character-
istics and use (3.6), and

either, for branch B1 work

(v) Statistical methods of research (5.4),

or, for branch B2 work

(v) Mathematical foundations (5.1).

This core programme is similar to that of programmes P4,
except for the substitution of Mathematical foundations for
System/system and system/man interfaces in the B2 branch pro-
gramme. This change reflects both the greater importance at-
tached to the provision of a stronger basis of mathematical
studies and the difference in the type of system to be designed,
experimental and pilot rather than operational.

Recommended topics

The relatively strong theoretical background needs in
these programmes are reflected in the selection of the recom-
mended topics.
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For branch Bl work a study of Mathematical foundations
(5.1), Operational (5.3) and Research methods (5.2)
provides the necessary mathematical tools, a study of Advanced
computer programming (natural language) (6.1) an important
technical tool. The study of Hunan communication (1.2) and
of Natural and formal languages (2.3) provides an introduction
to studies of areas of considerable research interest and
potential in practical application.

For branch B2 work, additional mathematics is provided
by studies of Statistical methods of research (5.3), and
computer use by studies in Advanced computer programming
(numerical, graph) (6.1). Language problems related to data
base (and some problems related to computer science) are studied
in the topic Natural and formal languages (2.3) where, in this
programme, the stress is on the formal ones.

Optional topics

Virtually all the remaining topics are of interest in
one respect or other and a fairly free choice should therefore
be provided for the student to follow his special interests,
subject of course to the constraints imposed by the teaching
resources available.

Entry and output levels

We envisage that for second professional programmes
entry will be selective (either on evidence produced at the
time of application or after a probationary period in the
programme) on the basis of academic subject, background and
achievement, relevant practical experience and achievement
(if any), motivation, personality characteristics suited for
the proposed work and career, and places available. Entry to
these programmes would normally be open only to graduates
with at least a "good honours" degree (in terms of a United
Kingdom university) or equivalent, although other graduates,
or equivalent, may be accepted on the basis of relevant
achievements since graduation. It is desirable that all
entrants should have had at least a few months of well-planned
practical experience in an information system before entering
on their studies.

The output level should be no lower than that of a
postgraduate Masters degree of a United Kingdom university, or
equivalent, this corresponding approximately to a sixth year
post-MLS Diploma or a two-year MS in IS degree of a leading
university institution in the United States.

Organisation of programmes

These programmes should normally be full-time ones
lasting one year for students meeting all the subject and other
entrance requirements. From what has already been said about



the content and level of programmes P3 to P5, it is obvious
that many (if not most) of the topics could be taught in

courses common to all the programmes at this level.

It would probably be advisable to arrange the programmes
so that most of the topics could be studied in the first two
thirds of the time available. This would reduce the formal
course load in the latter part of the programme sufficiently to
allow for this time, or a substantial part of it, tc' be

devoted to a "Special study" or, in American terminology,
Thesis. This Special study is intended as a small-scale
research project in the general field of information science
and information work,with a two-fold object: firstly to

provide the student with an opportunity for studying in some
depth a topic within the field of particular interest to him,

and, secondly, to provide him with an opportunity for gaining
practical experience in formulating, designing, organising,
and carrying out independent research work under supervision
and guidance.

Programmes P6. P7. P3 and P9: Advanced professional

The objective of these programmes is to provide
research-orientated designers and research workers in the broad

field of information science and technology. The four
directions of specialisation have been broadly categorised as
specialisation in advanced design with ability of applying, in

the design, findings of applied research (P6); specialisation
in applied research with understanding of (and some capability
in) design and development (P7); applied research with
orientation towards background research (P8); and special-
isation in background research with sufficient capability of

relating the findings to possible applied research investiga-
tions (P9).

EnIELJEILImIEELLa
The entry level should normally be no lower than a

"good honours" degree of a United Kingdom university, this
being approximately equivalent to a good MS or AM degree of
an above average university, or similar institution, in the
United States. However, a mature student not possessing such
a degree may be allowed to present evidence in support of his
application as to his academic and general ability and achieve-
ment since graduating or obtaining a qualification recognised
as equivalent.

The output level should be that of a Ph.D. or equivalent
professional degree, such as DLS or Dr.Ing. (in some
institutions).



Organisation of uogrammes

The normal period of study for a Ph.D. is three years
full-time, or more if part-time. As is usual in research
degree work in many countries, no prescribed courses need to
be completed, the award of the degree depending entirely on
the merit of the research work carried out and the written
thesis, and the oral examination on this thesis and related
topics. It will, of course, be advisable for individual
students to attend particular courses on topics of relevance
to their research, such as the course on Research methods (5.2),
but completion of such a course would not count towards the
degree. As a special case, candidates for the second pro-
fessional level degree should, subject to permission,be allowed
to transfer their registration to the advanced level programme,
continue their studies by research, and count part or all of
the time spent as a candidate for the second professional level
degree toward the minimum prescribed period of studies for the
advanced professional programme degree.

The studies in these programmes will entail pursuing an
individual approved scheme of research under the appointed
supervisor for not less than the prescribed period. The
thesis embodying the results of the research must form an
addition to knowledge, show evidence of systematic study and
ability to relate the results of such study to the general
body of knowledge in the subject, and be worthy of publication
either in full or in abridged form.

Programmes for s ecialists

Earlier in this chapter we noted the need for programmes
for specialists in other fields who are required for work in
information systems. We envisage the need, among others, for
three "matching section" programmes, namely one each for the:

(i) subject specialist

(ii) liaison officer, and

(iii) computer specialist

SUBJECT SPECIALIST

Even before the turn of the century the growth of
scientific literature led to the production of major
abstracting publications, And before long to a need for
scientists capable of abstracting and indexing the scientific
literature for retrieval. The profession of documentalist
grew up differently in different countries, largely separately
from librarianship in Germany for instance, fairly closely
linked with it in, say, the United Kingdom. These differences
had implications for the education and training of the
"documentalists", reflected in the different views held on, for
instance, its organisation.
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We believe that the subject specialist has to make a
choice between becoming an information specialist with subject
knowledge, or a subject specialist with some knowledge of
selected areas of information work. For the former we suggest
a full professional level programme which will equip him for
work in a wide variety of dystems and on different aspects of
information work; for the latter we advocate a programme of
studies limited largely to techniques likely to be of immediate
use in a restricted, though very important area of information
work, and some background theory.

Required topics

The study of two topics is essential, namely,

(i) Data base sources and resources (2.1), and

(ii) Organisation and dissemination of data (selected
topics).

Study of the first topic will enable the subject
specialist to carry out searches using a wide range of
sources and in a variety of subject fields, as may be required
for techno- economic searches; a study of the latter will
provide him with the skills required in his work, such as
indexing and classifying according to several of the major
schemes in his subject field, to produce indexes, biblio-
graphies and surveys, write and produce abstracts, and
edit technical material and prepare it for publication.

Optional topics

For subject specialists expecting to take charge of
small systems, study of ISR systems operation (4.5) may be
advisable.

Entry and output levels

This programme not being a professional one, there is no
need to prescribe these levels. Normally one would expect a
subject specialist to have at least a degree level knowledge of
his subject, and be already engaged in information work, at
least on a part-time basis. On completing the programme of
studies the subject specialist should be capable of working
either as a specialised member of a large information unit, or
as a specialist in charge of a small (probably industrial
research) unit.

Organisation of programme

This programme can usefully be organised on a unit
system for part-time study, where each topic is divided into
small,self-contained units for the lecture and "laboratory"
sessions. Six three-day sessions, four one-week sessions, or
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an evening course over twenty weeks at two three-hour sessions,
per week, should provide sufficient time for the required (and
some optional) material to be covered in appropriate detail and
depth.

LIAISON OFFICER

The need to promote efficiency and innovation in the
smaller industrial firms and, earlier, in agriculture, has
led in a few countries to the development of technical (and
agricultural) liaison services where the function of the
liaison officer is to discover the problems and their nature,
and to obtain flr the "client" expert advice. This advice
may be based on a literature search but is more likely to come
from the appropriate expert or as a result of a special
(experimental) investigation. Experience has shown that jt is
necessary for the liaison officer to visit his "client" and
help him in identifying the problems worth investigating
further, rather than to expect the client to come with a
properly formulated query. Experience has also shown that
only a small proportion of the problems are of an advanced
technical nature, many being in the area of management and
"know-how".

Required topics

In addition to an introduction to the art of inter-
viewing and to "salesmanship" for technical liaison work, one
topic is essential, namely

Data base sources and resources (2.1).

This topic may be supplemented by a study of the local,
regional, national and international information network, with
special reference to the needs of the liaison officer in a
particular industry or a particular geographical area.

Entry and output levels

The liaison officer must be able to inspire confidence
in his "client", who probably is a manager of a small
industrial company, in his ability to understand and to obtain
a solution to the problems discovered. The technical liaison
officer is therefore likely to be a qualified engineer or
scientist with "shop-floor" industrial experience and a
personality conducive to obtaining co-operation:from all those
he has to deal with in his work. A short programme of studies
should enable him to use his technical expertise effectively
in obtaining solutions to problems even outside his own field.

Organisation of programme

A series of three-day to one-week sessions spread over
four to six months is likely to be more effective than one
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continuous session of six to seven weeks. As in the Subject
specialist programme, each topic can be divided into small,
self-contained units for the lecture and "laboratory" sessions.
Provision will need to be made for the continual updating in,
for instance, manufacturing techniques, changes in legal
provisions, e.g. safety regulations, or sources of information.

COMPUTER SPECIALIST

The increasing use of computers in information systems
and the relative neglect of ISR data base and system problems
in computer science programmes makes it desirable to include a
number of optional topics relevant to ISR systems design and
operation in computer science programmes.

Recommended topics: The two main topics are

(i) Macro- and micro-characteristics of data bases
(2.2), and

(ii) Organisation and dissemination of data (3.1 to 3.5)
(selected topics).

The study of these topics should provide the basis for
appreciating the nature of the data bases, the theories and
methods of their organisation in an ISR system, the existing
and possible future solutions to these problems. This
appreciation should help to lower the communication barrier
between ISR systems operators and computer specialists and thus
speed up the effective and efficient use of computers in ISR
systems.

Organisation of programme

These topics may best be introduced in the computer
science programmes as options, probably later rather than
earlier in the programmes, so that the student will have had
some experience in natural language programming, file
organisation, and systems analysis and design before starting
on his studies of the options.
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Chapter 4

ANALYSIS OF SELECTED POSTGRADUATE INFORMATION SPECIALIST
PROGRAMMES IN Tilt UNITED STATES AND TN EUROPE

Topics offered in programmes: United States

While the present study was in progress, an important
report was published in the United States analysing in some
detail the courses currently being offered in United States
and Canadian university schools in information science, and
supplementing this analysis by a "Delphi" workshop which
attempted to identify and weigh the relevance of topics in
courses.

The survey revealed that in 1969/70 there were forty-
eight schools offering courses in information science, as
defined by the American Society for Information Science,on
a regular basis. Two of them, however, did not associate
their programmes with information science, and one failed to
reply in time. Of the forty-five schools only nine had more
than three courses which were information science related,
the other thirty-six offering little more than an introductory
or survey course. This figure of nine must be seen in relation
to the one hundred or so universities offering postgraduate
programmes in librarianship and/or information science in the
United States.

The 185 courses analysed covered a total of 242 topics
(not all mutually exclusive), but because of the great diversity
of objectives, and of views held by those concerned with the
planning of these courses, little correlation appeared between
a course "label" and its component topics.

Grouping the courses under seven heads and adding up
the different topics included in the courses in the Schools WI
and those recommended as component topics by a "Delphi" work-
shop of the Curriculum Committee of the Education in Information
Science group of the American Society for Information Science
(D), we obtained a much sharper picture of the "important"
topics in courses, tabulated in Figure 4 et seq.
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ILL.:ure 4

NUMBERS OF TOTAL (S D) AND IMPORTANT (S DLTOPICS

Courses Topics S D Topics S D S D
100r- x

Introduction to
information science 62 11 18

Systems theory and
applications 37 11 30

Mathematical methods
in information science 31 6 19

Computer organisation
and programming 28 7 25

Abstracting, indexing
cataloguing 30 14 47

Research methods 27 4 15

Communication, inform-
ation, coding theory 17

There thus appears to be a fair amount of agreement
between what is being offered in courses in the Schools and
what the "D:,:phil, workshop experts consider should be offered
in courses on abstracting, indexing, and cataloguing. There
is decreasing agreement, however, for systems theory and
applications, computer organisation and programming, mathe-
matical methods in information science, introduction \to
information science, and research methods, where out of 27
topics identified by the Schools or the experts or both as
topics which ought to be included in courses, only four were
identified by both the groups.

A course in communication, information and coding theory
was found to be necessary by the group of experts, and although
no courses were being offered under this heading, seven out of
the 17 topics identified as important were actually being
taught in other courses in the Schools.

The lists of topics considered important in the various
courses taught by the Schools and drawn up by the experts
overlap to a certain extent, but in any case these lists
present a rather fuzzy picture. A much clearer picture can be
obtained by compiling the composite lists reflecting only the
area of agreement. The lists of topics identified as important
by both the Schools and the "Delphi" workshop experts are given
in Figure 5 to Figure 10 where the number of Schools including
each particular topic in a given course is also shown.
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The listing of topics included in courses is not
necessarily the best one for designers of programmes who may
decide to bring together topics in a different way and under
different course headings. It is therefore useful to list
the same topics, that is those considered important by both
the Schools and the experts, in a systematic order of clusters
of topics. These clusters do not correspond exactly to the
clusters in the previous chapter, partly because of differences
in terminology, but more important, because of differences in
point of view. These lists are tabulated in Figure 11 to
Figure 17.
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Figure 5

IMPORTANT TOPICS IN INTRODUCTION TO INFORMATION CIENCE

Schools
Topics (total: 45)

Analysis of information 38
Information storage and retrieval 35
Indexing 31
Content analysis 30
Data processing 19
Bibliographic control 18
Library science and ISR 17
Information transfer 14
Information centres and mass com-
munication 13
Information resources 10
Information needs 9

Figure 6

IMPORTANT TOPICS IN SYSTEMS THEORY AND APPLICATIONS

Schools
(total: 45 )

Systems analysis 24
OR and information systems 19
System design 16
Design of information systems 13
Evaluation of information
retrieval systems 11

Management information systems 9
Information storage and retrieval 9
Information system environment 9
Information transfer 7
Evaluation methodology 7
Measures of effectiveness 6

Topics

Figure 7

IMPORTANT TOPICS IN MATHEMATICAL METHODS IN INFORMATION SCIENCE

Schools
(total: 45)

Topics

Mathematical logic 10
Set theory 7
Probability distributions 5

Graph theory 3
Algorithms 3
Statistical analysis 3



-54-

Dinre 8

IMPORTANT TOPICS IN COMPUTER ORGANISATION
AND PROGRAMMING SYSTEMS

Schools
(totalL12)

Computer programming 12
Data processing 10
Machine languages 6
File organisation 5

Information storage and retrieval 4
Coding 3
Algorithms 3

Topics

Figure 9

IMPORTANT TOPICS IN ABSTRACTING,
INDEXING, CATALOGUING

SchoolsTopics

Indexing 8
Abstracting 7
Content analysis 7
Classification 7
Auto-indexing 7
Extracting 6
Thesaurus 6
Co-ordinate indexing 5
Derived indexing 4
Information storages and retrieval 4
Bibliographic control 4
Consistency in indexing 3
Subject headings 3
Citation indexing 3

Figure 10

IMPORTANT TOPICS IN RESEARCH METHODS

Schools
(total:

Research techniques 5
Decision processes 4
Design of experiments 2

Evaluation methodology 2

Topics
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Figure 11

CLUSTER OF "IMPORTANT" TOPICS
INTRODUCTI71777117ORRATM777771---ffw

Topics

Storage and retrieval

Information transfer
Library science and ISR
Information storage and retrieval
Evaluation of information retrieval
systems

Management information systems

Theoretical aspects

Information needs
Information resources

Figure 12

q A I; MANAGEMENT

Schools
(IRIali_42)

14-21
. 17
35-45

11
9

9
10

CLUSTER OF "IMPORTANT" TOPICS IN
IDEUT7777777INFORMATION tONT&T

Topics Schools
(total: 45)

Methods of analysis

Auto-indexing 7
Co-ordinate indexing 5
Abstracting 7
Citation indexing 3
Extracting 6
Derived indexing 4

Indexing of documents

Analysis of information 38
Indexing 33-39
Content analysis 50 -37
Bibliographic control 18-22
Classification 19-26
Thesaurus 6
Subject headings 3
Consistency in indexing 3

Figure 1'1

CLUSTER OF IMPORTANT TOPICS IN DATA PROCESSINr,

Schools
(total: 4k,)

Topics

Methodology

Data processing
File organisation
Coding

19-29
5

3
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azure 14
CLUSTER OF IMPORTANT TOPICS IN SYSTEMS THEORY AND APPLICATIONS

Topics Schools
(WALL 42)

Analysis

Systems analysis 24
OR and information systems 19-25
Decision processes 4

222102
System design 16
Design of information systems 13

Evaluation

Evaluatio_ methods
Measures of effectiveness

General

Information system environment

Piure 15
CLUSTER OF IMPORTANT TOPICS IN MATHEMATICAL TOOLS

Schools
(total: 45)

7-9
6

9

Topics

Mathematics

Mathematical logic
Set theory
Graph theory

Statistical methods

Probability distributions
Statistical analysis

CLUSTER OF I l

10
7
3

5
3

Figure 16

ORTANT TOPICS IN RESEARCH METHODS AND SIMULATION

Schools
(total: 45)

Topics

Research methods and simulation

Research techniques
Design experiments

5
2



- 57 -

Figure 17

CLUSTER OF IMPORTANT TOPICS IN COMPUTERS AND COMPUTING

Schools
(total: 45)

Topics

Theoretical

Algorithms 3-6

Applied

Computer programming 12
Machine language 6

These tabulations of clusters of "important" topics
reveal rather more clearly than do the tabulations of the
topics under the course headings the relative "popularity" of
these topics in the Schools in the United States, and parti-
cularly that:

(i) most, or possibly all, Schools include at least
a survey of information storage and retrieval,
indexing, and content analysis in their course
offerings,

(ii) about one half of the Schools include (computerised)
data processing,

(iii) about one half of the Schools specifically include
topics on systems analysis and design,

(iv) very few Schools include much about abstracting
or extracting,

(v) only a very few Schools appear to include topics
in the area of mathematical tools and scientific
bases of the subjects taught, or teach research
methods.

It should be added here that all the seven Schools
visited in the course of the O.E.C.D. study include in
their programmes not only the above "popular" topics, but
also many of the more rarely taught mathematical and
scientific ones. We shall return to a discussion of the
programmes in these Schools later in this chapter.

Topics offered in programmes: Europe

The development of university-based programmes for
information specialists has been rather slower in European
countries of the O.E.C.D. than in the United States and this
for various reasons, not the least ones being the differences
in the "philosophies" of education and particularly of higher
education, and the attitudes to technology. As a consequence
there appear to be only two O.E.C.D. countries in Europe where
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programmes leading to a Masters degree in this field are
available, namely the United Kingdom and Yugoslavia. In
several more of the European countries study programmes exist
for university graduates, leading to a Diploma awarded by
academic, professional, state,or other bodies, some of which
compare not unfavourably with Masters degree programmes in the
United States.

In order to obtain some picture of current programmes
for graduates in Europe, we originally selected for further
study one programme in each of six countries, namely France,
the Federal Republic of Germany, the Netherlands, Sweden, the
United Kingdom, and Yugoslavia. Subsequently, however, as a
result of observations made, two further programmes were
included, one in France and one in Germany. The intention
behind this selection was to obtain a broad picture of pro-
grammes in Europe, rather than one in depth for any particular
country, and to select in each country one of the leading
current high level programmes. We therefore excluded from
consideration one or two planned programmes which, however,
had not become operational by 1971. The selected programmes
are listed in Figure 18.

In contrast to the normal structure of university
programmes for information specialists in the United States,
the existing programmes in Europe were designed as complete
"packages" rather than as assemblies of courses designed at
different times and, possibly, with different objectives in
mind. However, methods for constructing programmes are
becoming more flexible, so that Schools in the United States
are moving increasingly towards the use of the "package" design,
and those in Europe towards flexibility through offering options
in parts of programmes.

With the limited number of programmes studied and their
wide range of objectives, it would not be useful to analyse
these in the same way as was done for courses in 45 Schools in
the United States in the ASIS study. Further, since the
"courses" in the European programmes have, in general, no
independent existence as a unit in individual Schools, separate
from the "package" programme of which they form part, course
"labels" have not the same significance as in the United States.
In order to obtain some picture of the coverage of the eight
programmes, we have analysed these in terms mf the topics
used for the programme design in the previous chapter, and
summarised the results in Figure 19. It should, however, be
borne in mind that the level, breadth, depth, and type
(theoretical, practical) of treatment of any individual topic
will differ considerably between the programmes.

The programmes analysed in Figure 19 are arranged
according to their objectives, ranging from programme N1 for
subject specialists for searching and evaluating data, to
programme G2 for information specialists in applied research
and development in the area of computerised ISR systems.
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As we move from programme N1 to programme G2 the topics
become rather less sharply defined, the level, depth, and
breadth of treatment increase, training in the practical
aspects of operational work, such as abstracting or classifying
by a conventional scheme, decreases, and the accent on
theoretical foundations and the use of mathematical and technical
(computers) tools increases. The application and use of com-
puters in ISR systems, which is only briefly touched on in the
Ni programme, is given about 10 per cent of the total time in
the S1 and G1 programmes, and increasing proportions in the
other programmes, with up to about 75 per cent of the total
time in the G2 programme.

Figure 18

LIST OF THE SELECTED PROGRAMMES IN
EUROPEAN-COUNTRIES OP THE 0.E.C.D.

France Fl: Institut d'Etudes Politiques de Paris,
27 rue Saint-Guillaume,
Paris 7e.

Course leading to the Higher Diploma in the
Specialisation of Information and Documenta-
tion (Cycle superieur: Diplome superieur de
specialisation en informatim et documentation)

F2: Institut National des Techniques de la
Documentation,

Conservatoire National des Arts et Metiers,
292 rue Saint-Martin,
Paris 3e.

Course leading to the Higher Diploma in the
Sciences and Techniques of Information and
Documentation (Deuxieme cycle: Dipltime
superieur des sciences et techniques de
ltinformation et de la documentation)

Germany G1 Lehrinstitut fUr Dokumentation,
Deutsche Gesellschaft fiir Dokumentation,
19 Westendstrasse,
6 Frankfurt (Main) 1.

Course for the education and training of
Academic (-grade) Documentalists (Jahreslehr-
gang zur Ausbildung wissenschaftlicher
Dokumentare)

G2 Zentralstelle ffir maschinelle Dokumentation,
Herriotstrasse,
6 Frankfurt (Main)-Niederrad
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Postgraduate education and training programme
for information scientists specialising in
indexing and retrieval (Nachuniversitare
Ausbildung von Informationswissenschaftlern
auf das Fach Indexing and Retrieval)

Netherlands N1: Gemeenschappelijke Opleidingscommissie,
NIDER-NVB-NVBA,
19 Burg. van Karnebeeklaan,
The Hague.

Course for subject specialists (information
officers) (Cursus C: Literatuuronderzoek)

Sweden Sl: Swedish Council for Scientific Information
and Documentation,

S-100,
72 Stockholm 43.

Course in information and documentation
techniques (Kurs i informationssSkning och
litteraturtjanst).

United UK1: Postgraduate School of Librarianship and
Kingdom Information Science,

University of Sheffield,
Western Bank,
Sheffield S1 2TN.

Course in information studies leading to the
degree of M.Sc. in Information Studies

Yugo- Yl: Centar za studij bibliotekarstva, dokumentacije
slavia i informacionih znanosti,

University of Zagreb,
3 Trg marsala
41000 Zagreb.

Course in librarianship, documentation and
information studies leading to the Magistr
degree (Postdiplomski studij (magisterij)
iz naucnog podrucija bibliotekarstvo,
dokumentacija i informacione znanosti)
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Figure 19,

MAJOR AND MINOR TOPICS IN EIGHT EUROPEAN
PROGRAMMES FOR INFORMATION SPECIALISTS

(POSTGRADUATE IMEL)

Topic Programme

-N1 S1 G1 F2 Fl

1. Generation and use of data

o 0 o

o

bases

(1) Generation and use of
data bases

(2) Human communication

2. Data bases and their

x o x o x

cnaracterisiT77-----

(1) Data base sources and
resources

(2) Macro- and micro- x o x x o

Yl UK1 G2

x x o

0

x x

o x
characteristics of
data bases

(3) Natural and formal 0 0 0 o
languages

3. Organisation and dis-
semination of data

(1) Data acquisition, x o x o x x x
description, com-
pression

(2) Taxonomies, classi- x o x x o o x
fication of data
Indexes and indexing

4 File structure and
oxxoxox

organisation for
retrieval

(5) Data transmission, o x x o o x o
communication, dis-
semination

4. ISR systems

(1) ISR systems analysis
and design

(2) System/system and
system/man interfaces

(3) ISR systems and o ox x o

systems networks
(4) ISR systems environ-

ments
(5) ISR systems operation x x x o x x x

Cont'd.
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Figure 1' (Cont'd.)

Topic Programme

Ni S1 G1 F2 Fl Yl al G2

5. Theoretical and technical
too s

(1) iviatlem6AiAl o o o o x

foundations
(2 Research methods
(3 Operational research o o o x
(4 Statistical methods of o 0 o x x

research
(5) Management principles x o x

and techniques (incl.
.!inancial management)

(6) Technical equipment o x x x x o x x
:i:or ISR systems:
characteristics and use
(incl. computers)

6. gE2Aal_IaaLaa
(1) Advanced computer pro- o x opt. x x

gramming and organisa-
tion

Notes:

N1,...G2: see Figure 1, for identification of programmes

x = major topic within the particular programme
o minor topic within the particular programme
(For interpreting the significance of this analysis, see
text)



The proportion of time devoted to a study of data base
sources and resources varies irregularly, an unusualTY7=
proportion of the total time being devoted to it in the G1
programme.

All programmes allocate a fairly substantial proportion
of the total time to the organisation and dissemination of data,
although the treatment varies considerably, from a heavy accent
on classification by UDC in the N1 programme, to stress on the
theory and design of non-conventional classification and index-
ing systems in, say, the UK1 programme.

ISR-s stems o eration is covered in varying amount of
detail,as are t e prob ems of management, but ISR systems design
is, in most of the programme, treated inadequately or not at
all.

Mathematical methods are considerably more in evidence
in thcse-Mopean programmes than in those analysed by ASIS in
the United States, and the same appli,ls to the studies of
topics in linguistics.

Legal problems (and official standards relating to
information wort) are important topics in only two programmes,
G1 and Yl.

Finally, com uter ro rammin is specifically included
in programmes Fl, as option), and G2, although
the treatment does not in all cases appear to be applied to ISR
orientated problems. The amount of time devoted to programming
in F2 appears to be on the low side.

Level o'
Postgraduate, or in United States terminology "graduate",

programmes are basically of two kinds, namely,

(i) programmes in which the studies complement under-
graduate studies in another field, and

(ii) programmes in which the undergraduate studies form
an important element in the foundations on which
further studies are built.

Most of the postgraduate studies available for
information specialists in the United States and Europe, and
some of the programmes for subject specialists, are of the
first kind. In these "complementary" programmes no particular
assumptions are made about the topics studied at the under-
graduate level,and therefore the level which can be achieved
in a programme in a limited time, particularly in the mathe-
matical and more theoretical topics, is not likely to compare
very favourably with the level achieved in, say, an MS in
Physics programme for BS Physics majors. At best some of the
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MIS programmes in the United States and various "certificate" or
"diploma" programmes for graduates in Europe reach a first
professional level (in the sense used in the previous chapter).

Programmes of the second kind may be divided into two
categories, namely,

(i) postgraduate level programmes for information
specialists, and

(ii) "matching section" programmes for specialists.

Programmes in the first category are, as yet, fairly
few in gpmber. In the United States they include several of
the MS programmes (in Information, Information and Computer,
and Computer and Information Science) and some of the
individual programmes followed by students in two-year studies
leading to an MIS in one, or possibly two universities. In
Europe there are probably not more than three or four pro-
grammes, two of which lead to an M.Sc. degree (in Information
Studies or Science). In all these programmes specific demands
in respect to subject area and/or specific topics studied at
particular minimum levels have to be met before entry, so that
the studies in these programmes do not have to start ab initio
even in the introductory parts, but can build and develop from
a first degree level starting point.

In the second category we have programmes for the subject
specialist. (almost exclusively in Europe) and the proposed
computer specialist, in which the programme develops a link
between the specialist's expertise in his field and that
required for application of the expertise in ISR systems work,
building, whenever possible, on the specialist's previous
studies. The level which can be reached, at least in some of
the topics, in these programmes can be of genuine postgraduate
standard.

The comparison of levels is complex and difficult even
if restricted to one country only, such as the United States,
with its wide range of standards among the numerous degree-
awarding institutions and the insistence on breadth at the
expense of depth in the first degree (and, often, even higher
degree) studies; comparison on an international scale would
require a major study in its own right. The differences in
the educational systems between O.E.C.D. countries are very
considerable, as are the levels of the degrees and other
qualifications awarded. The comparison is further complicated
by the differences in the relative standing of academic as
opposed to professional qualifications, and the standing of
"paper qualifications" in general which, in many countries,
bear little relation to the performance of the individuals
holding them, but is more closely related to the material, and
more rarely social, benefits which flow from their possession.
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Organisation of Aro rammes

All the programmes in the United States considered in
this study are programmes in the Graduate Divisions of
universities, but of the eight programmes in Europe only two
are university programmes.

The United States programmes leading to a Master's degree
at the first level are all based on the course- credit system.
This system theoretically allows a student to assemble his own
programme of studies, in consultation with the School,
according to his needs, from a large li:t of courses offered
by the School and by other departments of the university.
Each course extends over one term only, the number of hours of
credit usually corresponding to the number of hours in class
per week. Courses are intended for various levels, the level
of a course usually being identified by the first digit of the
three-digit course identification number. Some Schools also
require a "thesis", that is a small-scale research study, which,
too, is given a certain number of credit-hours. The exact
practices, lengths of terms, and regulations vary between
institutions, but the credit system is quite general.

The choice of courses is restricted by the Schools, by
requiring every student to follow certain required "core"
courses and, for those wishing to specialise in particular
directions, to follow additional required courses. Moreover,
a certain proportion of the courses in a programme has to be
at, or above, a given minimum level.

The proportion of required courses in the total programme
varies, ranging from less than one-fifth (8 out of 42 units)
for the MLS in the University of California, Berkeley, to
about four-fifths (14 out of 18 courses) in the MSIS programme
in the University of California, Los Angeles. Other Schools,
as for instance at the Ohio State University, Columbus, and
the Georgia Institute of Technology, Atlanta, provide "package"
options for the MS degree, with about one-half of the total
credit hours being accumulated by means of required courses,
and another one-quarter, or more, by suggested "electives".

The offer, in any School, of a wide range of courses on
important topics and at a high level is, of course, no guarantee
that students will choose to include these in their programmes,
unless required to 4o so, and even a fleeting observation of
classes in United States Schools shows that the more mathe-
matical and the more theoretical courses are attended mainly
by doctoral programme and special students, rather than by
Master's programme ones. To this extent, an analysis of the
courses offered by United States Schools does not indicate
clearly the topics actually studied by substantial numbers of
the students, and especially by those at the Master's level.
Further, even though relatively few Master's programme students
do attend the more advanced courses, the gap between the best
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and the poorest of the group of students in the class often
causes considerable difficulties in teaching and in attempting
to attain simultaneously a high level of achievement and a
high level of student success in these courses.

The problems caused by the heterogeneity of the student
group with respect to the topics being taught are not
particular to the credit-based programmes usual in the United
States; they can also be found in these "package" programmes
in Europe where in the selection of students and in the
organisation of the programmes and courses this "homogeneity"
factor has been ignored. Programmes in the United States and
in Europe comprise those admitting only full-time, only part-
time, or both full- and part-time students, the first two
being more common in Europe, the third one in the United States.

While a discussion of the respective merits and dis-
advantages rf full-time art-time and mixed schemes would not
be appropriate nere, since t is is a ac or w is is not
limited to education in one field alone, we consider that
part-time education is suitable only for relatively short
courses and for operation-orientated programmes where the
practical experience gained in the day-to-day work in an ISR
system complements and supplements the formal studies. We
know that many study for a university degree or other high
qualifications part-time, and that for many this is the only
way in which they can study, but nevertheless we believe that
in the circumstances prevailing in most of the O.E.C.D.
countries this method is only second-best. A higher proportion
of part-time students do not complete their academic studies,
even in well-staffed and well-equipped institutions; moreover,
the pressures of time on the student result in a concentration
Jri the immediately relevaht, atthe e2tpehse of the broader reading
and exploration. If, however, part-time education is to be
provided for, then the supply of teaching staff and other
resources (such as adequate libraries and "laboratories") must
be at least as good as for the full-time student.

Schemes in which both full-time and part-time students
are admitted are probably most easily organised in those credit
type programmes in which the degree of interdependence between
courses is small. Even with this minimum of interdependence,
most of the important courses have to be repeated several times
in one year, so as to allow the part-time students to complete
their programmes of studies in a reasonable time. The teaching
manpower resources required are therefore likely to be fairly
substantial and the scheme can hence be operated successfully
only in the larger Schools.

Having briefly discussed the organisation of credit-
based programmes and the problems of organising programmes for
part-time students, we should at least outlie the "philosophy"
of the inte rated ro:ramme for full-time students, which is
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probably most highly developed in the School in the University
of Sheffield. Here homogeneity of the student group (in the
M.Sc. programme) in respect of most of the topics in the
programme is achieved by selecting students with an honours or
higher degree in science, mathematics, engineering, or other
mathematically orienta ed studies, and by ensuring that before
beginning his studies in Sheffield every student has had at
least two months of relevant practical experience. In actual
practice, over the past few years about one in five of the
students in the programme had a science doctorate and an
increasing proportion of the students one full year of practical
experience.

The one calendar year programme itself is organised so
that the studies follow a "critical path", that is one in which
the sequence of the topics studied, and sometimes even of the
individual lectures or seminars, is determined by the need for
pre-requisite background, so that in seminars, tutorials or
lectures at any stage in the programme it can be assumed that
the necessary background knowledge will have been acquired
by all the students earlier in the programme. Visiting
lecturers and visits to various ISR systems are carefully phased
into this programme to meet these "critical point" requirements.

Although organising -the programme of studies in this way
is very laborious and time-consuming, the major benefits
include a more efficient use of the students' time than by a
course credit-based programme. The integrated programme
"package" does not preclude some choice, and the availability
of a few minor options and of the "special study" (i.e. "thesis")
ensure that the study of the "required" topics amounts to no
more than about two-thirds of the total time available, a
figure which compares not unfavourably with that of some of
the programmes in the United States.

Objectives of programmes

In the study of selected programmes in the United States
and Europe, we have concentrated in this report mainly on those
for graduates at professional levels. However, although we did
not study any of the sub-professional level programmes we
would point out that staff, at the assistant (technical) lavel
as well as professional staff in related fields (e.g. librarians,
computer programmers and analysts), are essential if professional
level information specialists are to carry out their work
effectively and efficiently. The provision, in any country,
of programmes for information specialists must therefore be
considered in this context and not in isolation.

Programmes in United States Schools cover a very wide
range of objectives, paft1ZUMEIY-Face some Schools allow a
considerable measure of choice in individual programmes of
study. Bearing ails in mind, a distinction in orientation can
be discerned between the programmes in the library orientated
Schools and those in the " information science" orientated ones.
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The programmes in the library oriented Schools are
increasingly moving in the direction of the systems approach,
in which a library is considered as an example of a system,
and toward incorporating in the programmes at least the basics
of systems analysis and design. In some Schools (e.g. Chicago)
the systems approach 4s mainly linked to the use of a computer
in a library, in others (e.g. University of California, Los
Angeles) it provides the framework for all, or almost all, the
courses in the MSIS programme. In all these programmes it is
only, or mainly, the natural language base systems which are
considered, and in most cases only the library as the system.

The category of work aimed at in the Master's programmes
in these Schools is principally that of systems operator (often
equating the system with a library) and only secondarily that
of systems developer or designer, an objective which probably
is stressed more in the UCLA MSIS programme than in those of
the other Schools.

We mentioned earlier that whilst there are considerable
difficulties in judging the level of programmes, we believe
that the level of most of the MLS programmes is no higher than
that of the first professional.

The two "information science" Schools each offer a few
carefully designed programme "packages", of which those on
"information systems" are probably the most relevant for our
purposes. Both the programmes are design orientated and
include a fairly substantial amount of theoretical content
related both to the study of computer systems and to the
study of symbols as carriers of information. Both programmes
assume a relatively high level of modern mathematics and some
computer programming experience before entry, and probably for
this reason they (unlike virtually all the others) attract
male graduates in mathematics, science, or computer science
and a few graduates in other relevant subjects, such as
linguistics.

ramme reflect, to some extent,
the impdftlEdii,-1-liailiTEMUT57Eut not in the United States,
to the subject specialist or subject analyst. This is parti-
cularly obvious in the Netherlands (N1) programme, which is
specifically designed as a type of "matching" programme for
subject specialists, so as to enable them to search and
organise, according to well-established procedures, the
literature of their subject, to abstract it, and to write survey
reports on topics in their field. To a lesser extent this is
also true of the Swedish (S1) programme. The German G1
(Lehrinstitut) programme is designed for academic-grade
documentalists who, in effect, are intended to be the industrial
or scientific special lib.ary and information unit senior staff
counterpaAs to academic-grade librarians in the academic and
scholarly libraries. The French F2 (INTD) programme is rather
more theory and machine - orientated than the German G1 programme



-69-

but, by making no assumptions about the subject background of
the students (and, perhaps, also in view of the organisational
factors in this particular programme), it does, in practice,
suffer from the difficulties experienced with an heterogenous
group of students, at least in the study of some of the topics.
The French Fl (IEP) programme is designed for graduates in the
social sciences for work in social sciences libraries and
information systems, and it also includes a fairly substantial
(for European conditions) amount of computer programming and
applications work. The Yugoslav (Y1) programme, the only one
not visited, whilst at a high level, does comprise an unusual
mixture of ancient and modern, including, as it does, two
substantial courses in library cataloguing, theoretical topics
in communication science and linguistics, an optional course
on the anatomy and Thysiology of the communication system in
the human body, and FORTRAN and COBOL programming. The British
(UK1) programme is mainly directed toward design and development
work in a range of ISR systems, and the adjacent area of systems
management, with an introduction to topics in applied research.
Finally, the German G2 (MD) prograMme is aimed at development
and applied research work, particularly in the application of
computers in indexing and retrieval, mainly in the areas of
interest to the institute (bibliographies, indexes, etc.).

Apart from the subject specialist "matching" programmes,
all but one of the other European programmes studied are
orieited toward the B1 (natural language base) systems, and
among these mainly to libraries and special libraries, the
exception being the UK1 programme which also includes B2
(symbol-, graph-base) systems in-chemistry.

In conclusion we may say that while in the United States
programme "packages" are becoming slightly more common than in
the past, particularly in programmes designed and implemented
by mathematics, science or engineering graduates, as in UCLA,
Ohio State University and the Georgia Institute of Technology,
in Europe there is a movement toward the introduction of a
greater variety of and,flexibility within programmes.
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\ Figure 20

LIST OF SELECTED SCHOOLS VISITED IN THE UNITED STATES

California* School of Librarianship,
University of California,
BERKELEY 94720

Graduate School of Library Service.
University of California,
LOS ANGELES 90024

Georgia: ) School of Information and
Computer Science,

Georgia Institute of Technology,
ATLANTA 30332

Illinois: Graduate Library School,
University of Chicago,
1100 East 57th Street,
CHICAGO 60637

Ohio: School of. Library Science,
Case-Western Reserve University,
CLEVELAND 44106

Pennsylvania:

Department of Computer and
Information Science,

Ohio State University,
COLUMBUS 43210

Graduate School of Library and
Information Sciences,

University of Pittsburgh,
PITTSBURGH 15213



Chapter 5

GAPS IN CURRENT PROGRAMMES

Earlier in this study we sketched out some of the
expected changes in the demands to be made on information
systems in the 1970's, the consequential changes in the
functions and structure of the existing systems, and the effects
of technological changes. We have indicated the kinds of
information specialists who will be required, and presented a
set of programmes for the education and training of these (and
some other specialists) for the 1970's. Given the desirability
of achieving the objectives indicated, and given the existing
programmes, what, then, are the gaps needing to be filled?

Branches of work

The objectives which the majority of the existing
programmes in most, if not all, 0.E.C.D. countries are designed
or capable of achieving are, f.n our view, undesirably limited
by the narrow view taken of the field of information science
and information work, a view which, if maintained in the future,
would leave the education and training in the most important
areas for others to fill. We are particularly concerned by
the absence, in the great majority of cases, of a consideration
of ISR systems other than those represented by libraries,
special (particularly industrial) libraries and information
units, and in some cases by too close an identification of
"information science" with "science information".

The major gap to be filled is that relating to programmes
for branch B2 (symbol-, graph-base) systems, which already are
of considerable importance in chemistry, pharmaceuticals, and
other areas of science, technology, and engineering; combined
with Bl (natural language base) systems, they will be of
increasing importance in the development of techno-economic-
social ISR systems, of data banks for research, production,
planning, and marketing, and educational programmed-learning
systems, to give but a few examples. Some branch B2 pro-
grammes exist in Schools of computer and information science,
or in "Informatik" programmes, but if the changes sketched out
in Chapter 2 are to be implemented successfully, much greater
co-operation, co-ordination, and preferably integration of
programmes in library orientated and "information science"
oriented Schools will need to take place.

We also identified a need for "matching section"
programmes for subject specialists, liaison officers and com-
puter specialists required for work in ISR systems. Although



in some countries adequate programmes exist, particularly for
the subject specialists, in others these specialists are
expected to pick up the required knowledge in their work,
possibly with the help of a few one to three-day courses. In
other countries programmes for the subject specialists appear
to provide too much for the specialist who is to continue
working as a subject specialist, but not quite enough for one
who is to act as an information specialist (i.e. for ISR
systems operation and development). We have not found any
"matching section" programmes for computer specialists, and
in view of the increasing importance of computers in all types
of ISR systems, we believe that such programmes should be
provided.

Categories of work

We identified earlier four categories of work, namely,
operation, development and design, applied research, and
background research, and we believe that the identification
of the categories representing the primary and secondary
objectives of individual programmes is essential for any
discussion of the details of the programme.

The great majority of the existing programmes for
information specialists is by design, or implementation,
primarily aimed at the operational category of work. Many of
these programmes have been forcefully criticised for not being
sufficiently "practical" by some of the practitioners in the
"field" who require to fill particular vacancies in their units
for which fairly narrow ranges of techniques are necessary.
At the same time, the programmes have also been criticised
by some students as being intellectually too undemanding and
tno technique-oriented. A solution to this problem which takes
account of the expected pressure for "rationalization" in
relation to high-cost manpower in ISR systems (predicted in
Chapter 2) would be to reorganize work in ISR systems in such
a way as to make better use of both the non-professional and
the professional manpower. The gap to be filled in many
countries thus doe, not only lie in the provision of better
programmes for information specialists, but also, equally
important, in the provision of programmes for sub - professional
staff, such as the assistant (technical), and of better
programmes for other professional staff, such as librarians.

The preoccupat-on with the need for system operators,
who form the great majority of those engaged in tine field, and
the relatively slow rate of change in the procedures, methods
and techniques employed in systems operations, has led to
neglect in programmes of the development and design aspects of
the information specialists, work. In view of the increasing
rate of change in this field, particularly through the advent
of the computer, lack of staff with development and design
background and expertise will probably, unless remedied, slow
down change and hinder the introduction and widespread adoption
of new systems.
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Provision for education and training in applied research,
and even to a greater extent fdr background research, is
virtually nil in the 0.E.C.D. countries, with the exception of
the United States and the United Kingdom. This, particularly
in the larger, economically advanced countries, represents
another major gap which, by limiting the number of information
specialists available for advanced work in this field, retards
the introduction and development of new sophisticated ISR
systems. It is also likely to affect the country's inter-
national prestige in this field. We do not advocate nationalism
in science, but we do suggest that there are problems which are
likely to be of greater interest in some countries than in
others, such as those relating to language or to national
economic, social, scientific and technical priorities. It
seems to us that each country has some obligation to contribute,
according to its abilities, to the pool of scientific knowledge.

To sum up, we find that in most countries there are large
gaps in the provision of suitable education and training
programmes for information specialists in each of the four
categories of work, for specialists from other fields required
for work in ISR systems and for specialists in related fields,
such as librarianship.

Levels of work

We identified earlier four levels-of work, namely that
of the assistant (technical), and those of the first, second
and advanced professional:,

At the sub-professional level, programmes similar to
the one proposed for the assistant (technical) exist in a
number of countries, including the United Kingdom, France, and
Germany, although only in the United Kingdom these proTmmes
are available at a large number of centres.

There is a great variety of programmes at the first
professional level, but many are unsatisfactory as to their
organisation, content, and quality. As pointed out on
previous occasions, the pressures resulting from .a greater 'cost
consciousness will lead to the "rationalisation" of ISR systems,
and with manpower costs rising relatively faster than some of
the other major costs, these pressures will tend to enforce a
better use of the available professional and other staff. We
therefore believe that greater demands will be placed. both on
the sub-professional staff, such as the assistant (technical),
and on the professional information specialist; and that the
information specialist at the first professional level will be .

expected to have reached at least the equivalent of a first
university degree. In this connection it is interesting to
note the very rapid change which occurred in the United Kingdom
during the past few years in the education and training of
professional librarians: part-time study and an educational



entry level about two years lower than that required for
university entry are being replaced by full-time education and
an education entry level equal to the basic (minimum) university
entry; in fact, currently about one half of the students
follow programmes leading to a degree, or already have a degree
and are studying for a postgraduate qualification. If this
trend continues, it is likely that within the next few years
entry to the profession (i.e. on completion of the programmes
and after some practical experience) will be largely by
graduates, perhaps one-third to two-fifths being first degree
graduates in one of the usual range of academic subjects in
the sciences, humanities, social sciences, engineer.i.ng or
technology.

The gaps which do exist in many countries are in the
provision of high quality integrated first professional level
programmes, leading to a first degree of equal standing to
those in the more traditional academic disciplines, and post-
graduate programmes which are sufficiently challenging and
demanding to attract good graduates in other subject areas.
We should perhaps pcint to the discussion of entry and output
levels in P2 type programmes where we equated a first degree
in some European countries with the MIS in the United States.

Programmes at the second professional level are, as
already indicated, virtually non-existent outside the United
States and the United Kingdom, but programmes need to be
provided, if necessary on an international basis, so that a
proportion of the professional information specialists in each
country can qualify to this higher level. It is difficult to
estimate in general what this proportion should be, but, as a
very rough guide, we would expect it to be about one in five,
bearing in mind that it may have to rise as the sophistication
of new systems increases.

Programmes at the advanced level are even fewer in
number, and outside the United States are not likely to be
formalised in respect of detailed structure and content, since
in most of these countries doctoral studies are based on
research and thesis (cf. Chapter 3, the organisatioll of the
Advanced professional programmes). Studies at this level may
appear to be luxuries, but if some of the major problems in
this and closely related fields are to be investigated, and
if at least some of the professionals are to be trained in
research, then the resources and facilities for supporting
studies at this level will need to be provided in rather more
countries and centres than at present.

Content of uaamgoza

The major gat, in the existing programmes does not,
surprisingly, relate to a topic which is specific to the field
of information science or information work, but to one which is,
or should be, common to all professional programmes, namely that
of management, development and design,
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We believe that a professional information specialist
engaged in ISR system operation should be capable not only of
systematic questioning of current practices, methods and
procedures, but also of developing and designing alternatives,
and in this he can gain much from studies of ISR systems
environments, various behavioural studies of systems users,
studies of management principles and techniques, systems analysis
and design, and of techniques for investigation, such as
statistical methods of research. It is the professional's
ability and willingness to question current practices which
distinguishes him from the non-professional (who is not able
to question), and from the minor bureaucrat (who is not willing
even if able, to question). At the more specific level one could
point out a number of gaps in particular programmes, but perhaps
it will be sufficient to suggest that programmes in the United
States would benefit from the inclusion of more study of
taxonomies and classification of data, in spite of the rather
heavy reliance on thesauri and general classification schemes
in current practice.
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DISCUSSION OF SPECIFIC PROBLEMS

SubJect knowledge

The three main areas where subject knowledge may be
required, are

(i) for operational work as subject specialist,

(ii) for information specialist work in specialised
areas, and

(iii) for information studies in general.

We believe that specialised subject knowledge is rarely
significant as such below at least degree level or equivalent.
This level of subject knowledge is indispensable for work
involving the critical assessment and evaluation of material in
the field concerned and for classification and indexing in
depth. It is, of course, required by a subject specialist,
but we do not believe that subject knowledge in a particular
specialised subject area should be required of the information
specialist.

The subject knowledge required of an information
specialist working in a particular area of knowledge, such as
science, or economics, should (lover related topics which would
enable him to understand the problems involved and to have
sufficient background for acquiring the subject expertise
required. Such a background, to degree level or higher, will
not only provide a very useful basis for information studies in
general, but also the necessary points of contact with
similarly educated ISR systems users, for instance, in an
industrial or scntific research establishment.

Practical experience

In our view, practical experience in an ISR system,
before setting out on a programme of studies in this field, is
valuable and should be recommended. if not made a requirement
for entry. The length of this experience should be not less
than two months, and preferably more and should be carefully
planned as training.

Although there have been suggestions for the establish-
ment of "teaching libraries" - and presumab.ky there could be
other ISR systems where such training would be given - vie do
not think that, in general, this is a practical proposition,



particularly since the bias would most likely be toward
training in large academic and public libraries and librarian-
ship. Should it be necessary to encourage the smaller ISM
systems, and in the United Kingdom the trainees are paid a small
salary by these systems during their training, perhaps some
financial incentives could be provided such as, for instance,
tax rebates.

In some of the longer programmes, usually those lasting
over three or four years (as in first degree studies), it has
been found useful to provide practical experience which would
normally be inserted before the final year of studies or during
the summer vacations. A period of practical training in one-
year or shorter programmes is likely to be possible only in
exceptional cases.

Programme organisatinn

It has been suggested that instead of designing integrated
package programmes (see pp. 66-67), it might be preferable to
design standard "modules" and build up from these a wide variety
of different programmes. The advantages claimed for this
modular structure include the possibility of offering an
increased number of programmes, in addition to the economic and
other benefits of standardisation.

It is of course true that mathemntically, and in the
absence of constraints on selection, very large numbers of
different programmes could be built up with relatively few
modules, but the benefits are obviously commensurate with the
values placed on the overall effectiveness and efficiency of
the programmes thus constructed.

The use of modules, which, in fact, may be taken to\be
identical with the "courses" in the United States, appears
attractive to the module designer who can concentrate on
producing modules in his special field for wide use; to the
teacher who, relieved of having to prepare material for his
lectures and seminars, can concentrate on helping his students
with their study problems; to the student, who is allowed
great flexibility in studying what he finds interesting and
believes to be useful and, because of the widespread use of
the standard modules, the freedom to continue his studies at
another institut:on; and to the examiner. The module is also
attractive to the cost accouatant and to the programme
organiser, modules being easily coasted.

It is surprising that in view of these undoubted
advantages, -t-he unrestricted modular structure of programmes
appears to be falling into disfa.Jour in the very institutions
which have had most experience in tiring them, especially at the
first professional where, beca4.se of the numbers of
students, the advantages might have been thought to be greatest.
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The main reason for this loss of popularity of standard
modules appears to be the realisation of the need to view
education and training in terms of objectives, and hence to
view the modules in terms of these objectives as well. However,
if modules are to be used in programmes with widely different
objectives, then in designing the module few or no assumptions
can be made in respect of the background knowledge of the
students and of their needs; on the other hand, if these factors
are taken into account, the module becomes of restricted use
and the economic benefits are largely lost.

We should, perhaps, add that in our view the still very
widespread use of the modular structure of university programmes
in the United States is not based on educational grounds, but
on the need for providing simultaneously for full-time, part-
time and special students.

Akitzmatics and statistics

There are at least three reasons for requiring some
mathematics and statistics in the programmes for information
specialists: the need for a quantitative approach, the need for
understanding arguments presented in mathematical (including
logical) form and notation, and the need for using mathematics
and statistics as a tool. Even though we have not recommended
the inclusion of mathematics and statistics as required topics
of study for all students and in all programmes, we do assume
at least school level acquaintance with these topics sufficient
to provide a 'basis on which to build as required in the
discussions of various topics. The concepts of function, sets,
mapping, Boolean algebra, probability, and others, are now
increasingly being taught, at least at an elementary level, in
many primary schools in England and elsewhere, and "modern
mathematics" can thus no longer be considered to be beyond the
intellectual capacity of any postgraduate student. The level
of modern mathematics required for operational work is, in most
cases, not very high, and can easily be attained by most students.

We believe that the applications of statistical methods
are of more general and more immediate interest than those of
"modern mathematics" in management, development, and design
of ISR systems; therefore considerable attention should be
paid to them.

In both cases, the student is primarily interested in
the topics in relation to ISR systems work, and therefore an
introductory course in these topics for mathematicians and
statisticians, with its necessary stress on rigour of treatment,
has generally been found unsatisfactory. The teaching should
therefore follow a special programme designed to suit the needs
of the students.
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Computers

Commercially produced electronic digital computers have
been available now for some twenty years or so, and the time has
come for this device to be treated as a standard technical tool
for ISR systems. We have therefop recommended or required the
insertion of the topic on technical equipment and its use in
all programmes for information specialists. The topic includes
a study of computers and computer peripherals and computer
programming basics.

We should also point out that machine (computer) problems,
methods and techniques should be considered, together with
"manual" ones, within each topic, as appropriate, so that
computer applications can be seen in perspective. This will
provide all the new information specialists with some knowledge
of the actual and potential uses of this powerful tool in ISR
systems work and enable them, if necessary, to make use of it.

In thir., connection it should be noted that in several
countries a high proportion (one half to all) of the university
students in the sciences, mathematics, and engineering, and in
some other subjects, are familiarised with the computer in their
undergraduate studies and make use of it in their experimental
laboratory work and for calculaticns, and an increasing number
of secondary, and even primary, school children are now being
introduced to it. The "problem" of the computer is therefore
largely one for the "older" generation rather than for the new
undergraduates and graduates, so that in the next decade it will
be practicable to make basic computer programming and computer
use a pre-requisite.

Languages

The requirement for a knowledge of foreign languages is
incorporated in the regulations of most of the leading Schools
and programmes. The reasons appear to be two-fold; first for
practical reasons fnr work in ISR systems with a multilingual
natural language data base, such as in many libraries and
documentation centres, and secrnd for the equally practical
reason that a study of the characteristics of natural and formal
languages benefits from the comparative element provided by the
knowledge of languages in different language areas.

In our view, the best time for studying foreign languages
is in school, and the earlier the better. The language require-
ment should therefore be a pre-requisite rather than a topic for
a course in the programme, except in the study of additional
'.anguages and particularly the :Less common ones (e.g. Japanese,
Chinese). We believe that on purely objective grounds every
information specialist should know English, and have a reading
knowledge of at least one, but preferably two, other languages
of major importance (see pp. 10-11).



CONCLUSIONS

In most, if not all, the 0.E.C.D. countries, the
objectives which the majority of the existing programmes are
designed to achieve are undesirably limited by the too narrow
view taken of the field of information science and information
work; this view, if maintained in the future, will leave the
education and training in the most important areas for others
to fill. There is urgent nedd for fresh emphasis, in most
teaching programmes, on topics related to computer work, to
the handling of numerical and graphical material, the problems
of interdisciplinary working for techno-economic-social systems.
There is also a need for "matching section" programmes for
subject specialists, liaison officers, and computer specialists
required for work in information systems.

A. The issues

The following problems also require consideration:

(a) In most countries there is a lack of training
facilities for the supporting staff at the
"assistant technical" level.

(b) At the other end of the scale, insufficient
attention is being paid to teaching the devellpment
and design aspects of information systems.

(c) There is generally a lack of ammTopr'iate oualitz
of programmes: in may countries the degrees in
information and related sciences are not con-
sidered as "good" as degrees in more'hcademic"
subjects (a stigma attached in the un..'-7ersities
of many counti.i.es to courses leading to professional
qualifications). There is clearly a need to
up-grade these courses, tl attract better can-
didates by raising entrance requirements, and by
doing so to raise the professional standards and
standing of the information specialists under
training. These questions of standing - status -
standards - salaries tend to be linked: progress
upward can only be achieved by enhancing all of them.

(d) Attention is drawn to questions of international
compatibility of training, the international move-
ment of teachers, or the provision of international
training facilities in order to ensure that
information staff have the capabilities to work in
different countries or to contribute to the staffing
of international information systems. The increase
of international working, and the observed trends
towards networking, make this kind of professional_
mobility an issue of vital importance.
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(e) In most prgrammes, insufficient attention is paid
to the problem of the management of information
systems and services. Viewed as training for a
developing career in information this is regrettable,
but seen in the light of national and international
requirements for trained systems managers, this is
a matter requiring urgent attention.

(f) In most training courses, little attention is paid
to the psychological and social behaviour of the
potential users of these systems, whether scientists,
engineers, managers or others. Inherent in all
their training should be the requirement for
information .14;ecialists to question the value of the
services they offer? and to strive to relate these
more closely to the specific needs of their users.
Such questioning may include also problems of the
location of the information centre, of access to it,
of presentation of oral rather than written
information, and so on.

(g) The social res onsibilities and social effects of
information specia is s should not be forgotten.
As information technology becomes even more widely
inter-woven with all activities of society, its
wider implications need to be examined and should
be the subject of explicit study in the programmes
for training future practitioners.

(h) The idea of standard "modules" (the American
"courses") from which a variety of programmes can
be built up is rejected. This concept is seen as
conflicting with the overall objectives of a move
towards coherent programmes of high quality.

The need for action

(i) Each country should determine and assign priorities
to its objectives in the educction and training of
information specialists, as a function of its
objectives in relation to information services and
of its national economic and social goals more
generally.

(ii) Proposed new programmes should be viewed in relation
to these objectives, to existing programmes, to
manpower needs and, for advanced professional levels,
to programmes in other countries.

(iii) Programmes should be mutually supporting and broad
enough to enable and facilitate career mobility.

(iv) Efforts should be made to ensure high-quality of
entrants to these programmes.
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(v) Programmes should be implemented in educational or
research institutions cif equivalent status to those
providing comparable qualification in other
professions.

(vi) Teaching staff should be encouraged to undertake
some research and consultancy work, as an essential
element in their own development.

(vii) The tea0..ing institution should build up staff in
mutuar.y supporting areas (it is suggested that a
full-time staff of four is a minimum starting
number for postgraduate schools of information
science, and six for a first professional programme,.

(viii) The Report proposes that staff-student ratios should
be 10:1 at first professional level, 7:1 at second
professional level, and 4:1 for research level
programmes.

(ix) Professional organisations must seek provision of
facilities for achieving high professional standards,
and suggest how these may be achieved.

(x) Professional organisations must back up such
proposals with sound evidence: they should hence
seek statistical data on manpower, qualifications,
employment, salaries, etc. as a basis for
realistic planning.

(xi) Governments should promote education and traixiing
of information specialists by providing funds for
promoting approved programmes and research, and by
administrative and political means.

Governments should commission manpower surveys as
basis for planning, and should encourage wi.".a
discussion across the profession of the plans which
they develop.

(xiii) Intergovernmental agencies should ensure the widest
collaboration and co-operation between Member
countries in formulating education and training
policies in this field.

(xiv) International collaboration should be encouraged
in all those fields where individual countries
may be unable to provide training programmes covering
all their needs; such collaboration may be through
internationally shared programmes, staff, and/or
institutions.
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(xv) O.E.C.D. Member countries should encourage personal
contact between policy makers, teachers, researchers,
practitioners and aJ- 'ranced professional level
students by means of study tours, secondment,
practical training in information systems and
other means.
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or programmes except in the context of information useful aps
illustrating a feature of a particular type.

Finally, I hope that this report will serve as a useful
basis for discussion and action in implementing new, and
better, programmes for the education and training of information
specialists.

H.S.
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